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This ROD has an associ at ed ESD.

#SNL
SI TE NAME AND LOCATI ON

HONE VALLEY LANDFI LL SITE
HONE VALLEY, KENTUCKY

#SBP
STATEMENT COF BASI S AND PURPCSE

TH' S DECI SI ON DOCUMENT REPRESENTS THE SELECTED REMEDI AL ACTI ON FOR THE HOAE VALLEY LANDFILL SITE
DEVELCOPED | N ACCORDANCE W TH THE COVPREHENSI VE ENVI RONVENTAL RESPONSE, COVPENSATI ON AND

LI ABI LI TY ACT OF 1980 (CERCLA), AS AMENDED BY THE SUPERFUND AMENDMVENTS AND REAUTHORI ZATI ON ACT
OF 1986 (SARA), AND, TO THE EXTENT PRACTI CABLE, THE NATI ONAL O L AND HAZARDQOUS SUBSTANCES
PCOLLUTI ON CONTI NGENCY PLAN (NCP). TH S DECI SION IS BASED UPON THE CONTENTS OF THE

ADM NI STRATI VE RECORD FOR THE HONE VALLEY LANDFI LL SI TE.

AT THI'S TIME, THE COWONWEALTH OF KENTUCKY AGREES W TH THE SELECTED REMEDY, BUT W TH

RESERVATI ONS.  THE COVMONWEALTH ALSO BELI EVES THAT KRS 224.877 1S NOT ADDRESSED I N TH S RECORD
OF DECI SION.  ALTHOUGH NOT AGREEI NG W TH THE COMMONVWEALTH S CONTENTI ON, EPA HAS CAREFULLY
CONSI DERED THE RI SKS ASSOCI ATED W TH THE ON- SI TE CONTAM NATI ON AND FEELS THAT BOTH THE PRI MARY
AND THE CONTI NGENCY ALTERNATI VES W LL BE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT AT A
REASONABLE COST.

#AS
ASSESSMENT OF THE SI TE

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THI'S SITE, | F NOT ADDRESSED BY
I MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN TH S RECORD OF DECI SION (ROD), MAY PRESENT AN
I MM NENT AND SUBSTANTI AL ENDANGERMENT TO PUBLI C HEALTH, WELFARE, OR THE ENVI RONVENT.



#SD
STATUTCRY DETERM NATI ONS

THE SELECTED PRI MARY AND CONTI NGENCY REMEDI ES ARE PROTECTI VE OF HUMAN HEALTH AND THE

ENVI RONMVENT, COVPLY W TH ALL REQUI REMENTS THAT ARE LEGALLY APPLI CABLE CR RELEVANT AND

APPRCPRI ATE TO THE REMEDI AL ACTI ON, AND ARE COST- EFFECTI VE. THESE REMEDI ES UTI LI ZE PERVANENT
SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNCLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE, AND SATI SFY
THE STATUTORY PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT THAT REDUCES TOXICI TY, MOBILITY, OR
VOLUME AS A PRI NCl PAL ELEMENT.

THE KARST TOPOGRAPHY ASSCCI ATED W TH THE HOAE VALLEY LANDFI LL SI TE MAKES | NSTALLATI ON OF VELLS
TO MONI TOR GROUNDWATER VI RTUALLY | MPCSSI BLE. CONFI RVATI ON THAT A WELL | NTERCEPTS A GROUNDWATER
CONDU T WOULD REQUI RE NUVEROUS DYE- TRACE STUDIES. DUE TO THI'S FACT THERE IS A SLI GAT

PCSSI BI LI TY THAT GROUNDWATER UNDERLYI NG THE SI TE COULD CONTAI N UNDETECTED CONTAM NATI ON THAT IS
ASSCCI ATED WTH THE SITE WH CH, I N TURN, COULD M GRATE OFF-SITE. TO ENSURE THAT ANY OFF-SITE

M GRATI ON DCES NOT BECOVE A THREAT TO HUVAN HEALTH OR THE ENVI RONMENT, QUARTERLY SAMPLI NG OF THE
WATER AT BOUTVELL SPRI NG AND ANY OTHER SPRI NGS OR VELLS LOCATED ALONG THE GROUNDWATER CONDUI T
BETWEEN BOQUTWELL SPRI NG AND THE SITE WLL OCCUR FOR A PERIOD CF FI VE YEARS. AT THE COVPLETI ON
OF THE FI VE YEAR PERI CD, A R SK ASSESSMENT FOR BOTH THE ON-SI TE SO LS AND OFF- SI TE GROUNDWATER
W LL BE CONDUCTED TO ENSURE THAT THE | MPLEMENTED REMEDY CONTI NUES TO PROVI DE ADEQUATE PROTECTI ON
OF HUVAN HEALTH AND THE ENVI RONVENT.

GREER C. TI DVEELL
REG ONAL ADM NI STRATOR DATE 09/ 28/ 90



#SLD
SI TE LOCATI ON AND DESCRI PTI ON

LOCATI ON

THE HOAE VALLEY LANDFILL SITE, CONSI STI NG OF APPROXI MATELY 11 ACRES, |S LOCATED I N HARDI N
COUNTY, SQUTH OF VERTREES, KENTUCKY. IT 1S 1.4 MLES SQUTH OF STATE ROAD 86 AT THE END OF TOM
DUWVALL LANE (FIGURE 1). THE SITE LIES ALONG THE BOUNDARY OF THE CONSTANTI NE AND HONE VALLEY

UNI TED STATES GEOLOG CAL SURVEY (USGS) QUADRANGLE MAPS AT COORDI NATES OF 3740' 05" N LATI TUDE AND
8607' 30" WLONG TUDE. THE SI TE CONSI STS OF A SPARSELY VEGETATED FI ELD LOCATED | N A TOPOGRAPHI C
BASI N.  BETWEEN 1966 AND 1976, APPROXI MATELY 2.5 ACRES OF THE SI TE WERE CLEARED FOR DI SPCSAL
PURPCOSES.

TOPOGRAPHY

THE TOPOGRAPHY OF THE SI TE |'S CHARACTERI ZED BY GENTLY TO MODERATELY ROLLI NG UPLANDS (ROUGH I N
PLACES) W TH LONER- LYl NG KARST PLAINS (FI GURE 2). THE AREAS NORTH AND NORTHEAST OF THE SI TE ARE
KARST PLAINS, CHARACTERI ZED BY SI NKHCOLES, SINKI NG STREAMS, SPRINGS AND SCLUTI ON FEATURES.

ELEVATI ON OF THE KARST PLAI N RANCES BETWEEN 640 AND 730 FEET ABOVE SEA LEVEL. TOPOGRAPHY
THROUGHOUT THE REST OF THE SI TE | S CHARACTERI ZED BY RELATI VELY STEEP- S| DED RI DGES AND VALLEYS.
THE COW CLI FF FORVB A TOPOGRAPH C RI DGE ON THE EASTERN AND SOQUTHERN BORDERS OF THE SI TE.

APPROXI MATE ELEVATION I N THE HONE VALLEY AREA RANGES FROM 600 TO 900 FEET ABOVE SEA LEVEL VH LE
THE SI TE RANGES FROM 600 FEET TO 710 FEET ABOVE SEA LEVEL.

DRAI NAGE FROM THE SI TE FLOAS EAST I NTO THE ON-SI TE SI NKHOLE; A LARCGE DEPRESSI ON APPROXI MATELY
150 FEET LONG AND 30 FEET WDE W TH THE LONGER DI MENSI ON TRENDI NG NORTHEAST TO SOUTHWEST.
SEVERAL SWALLETS, RANG NG FROM 10 TO 15 FEET IN DI AMETER AND 5 TO 10 FEET I N DEPTH, HAVE
DEVELOPED WTH N TH' S SI NKHOLE. DURI NG PERI CDS OF HEAVY SEDI MENTATI ON, THE DI AMETER OF THE
SWALLET OPENI NGS HAVE BEEN AS NARROWAS 2 TO 6 INCHES. THE SITE IS LOCATED WTH N A CLOSED
BASI N, THEREFORE NO OFF- SI TE SI NKHOLES RECElI VE SURFACE RUN- OFF FROM THE SI TE.

THE UNDERLYI NG STRATA OF THE SI TE ARE PART OF THE M SSI SSI PPl AN PLATEAU, A LARCE BELT COF
ALTERNATI NG BEDS OF SANDSTONE, SHALE AND SOLUBLE CARBONATES EXTENDI NG NORTHWARD | NTO | NDI ANA,
WEST TO M SSOURI AND SOUTH TO TENNESSEE. THE SITE IS SI TUATED UPON THE PACLI LI MESTONE, A

LI GHT- GRAY, LEDGE- FORM NG LI MESTONE 50 FEET TH CK.  UNDERLYI NG THE PACLI | S THE YELLOW SH GRAY
TO LI GAT GRAY STE. CGENEVI EVE LI MESTONE. BOTH THE PACLI AND STE. GENEVI EVE LI MESTONES SERVE AS
AQUI FERS. THE FORNMATI ONS OVERLYI NG THE PACLI LI MESTONE I N THE SURROUNDI NG RI DGES | NCLUDE:

HARDI NSBURG SANDSTONE ( 5+ FEET TH CK)
HANEY LI MESTONE MEMBER ( 15 FEET TH CK)
Bl G CLI FTY SANDSTONE MEMBER (100 FEET TH CK)
BEECH CREEK LI MESTONE MEMBER ( 15 FEET TH CK)
REELSVI LLE LI MESTONE ( 20 FEET TH CK)
SAVPLE SANDSTONE ( 30 FEET TH CK)
BEAVER BEND LI MESTONE AND

MDORETOMN FORVATI ON ( 30 FEET TH CK)
PACLI LI MESTONE ( 50 FEET TH CK)
STE. GENEVI EVE ( 170 FEET TH CK)

STRATA DI P TO THE SQUTHWEST AT APPROXI MATELY 1 FOOT PER 100 FEET. CONSI DERABLE FAULTI NG HAS
OCCURRED WEST CF THE SITE. THE TWD MAJOR FAULTS I N THAT AREA ARE THE PCLE BRI DGE FAULT AND THE
MOUNT CLI VE FAULT. BOTH ARE THOUGHT TO BE | NACTI VE AND ARE LOCATED ABQUT TWD M LES WEST OF THE
SITE. THE FAULT LINES ARE | N A NORTHEAST- SQUTHWEST DI RECTI ON. M NOR FAULTI NG HAS OCCURRED TO
THE NORTH, NORTHWEST, SOUTHWEST AND SOUTH SOUTHEAST OF THE SITE. THE CLOSEST M NCR FAULTS ARE



FOUND ONE M LE WEST OF THE SI TE AND ARE ORI ENTED | N A NORTHEAST- SQUTHWEST DI RECTI ON.

Sa L

THE SOL INTHE VICONTY OF THE SITE | S OF THE CANEYVI LLE- HAGERSTOMNN ASSCOCI ATION, WHICH IS
COVPRI SED OF MODERATELY STEEP TO GENTLY SLOPING WELL DRAINED SO LS AND ROCK QUTCRCPS ON HI LLY
KARST UPLANDS. THE CANEYVILLE SO L, FOUND ON HI LLSIDES, 1S WELL DRAI NED AND SLCPI NG TO
MODERATELY STEEP. | T HAS A LOAMY PLOW LAYER AND A CLAYEY SUBSO L THAT IS UNDERLAI N BY

LI MESTONE. THE HAGERSTOMN SO L, FOUND ON RI DGES AND SI DE SLOPES, IS DEEP, WELL DRAI NED, AND
GENTLY SLOPI NG TO MCDERATELY STEEP. | T HAS A LOAMY PLOW LAYER AND A CLAYEY SUBSQ L.

SURFACE WATER AND SEDI MENTS

SURFACE DRAI NACE IN THE AREA OF THE SITE IS | NTERM TTENT AND DRAI NAGE DI TCHES ARE TRUNCATED BY
SINKHOLES. THE SITE | TSELF | S LOCATED I N A CLOSED 450- ACRE HYDROLOG C BASIN WH CH DRAINS TO THE
ON-SI TE SI NKHOLE. SURFACE DRAI NAGE BECOMES MORE DENSE TO THE WEST AND SQUTHWEST CF THE SITE. IN
THESE AREAS DENDRI TI C STREAM PATTERNS CAN BE FOUND ADJACENT TO THE SANDSTONE CAPPED RI DGES.
GROUNDWATER DI SCHARGED AT BOUTVEELL SPRI NG MOVES TOMRDS LI NDERS CREEK, THE PRI MARY LOCAL

BASE- LEVEL I N THE REG ON. BOTH BOUTWELL SPRI NG AND LI NDERS CREEK ARE SQUTHWEST OF THE SI TE.

LI NDERS CREEK FLOAS | NTO THE ROUGH RI VER WH CH FLOAS TO THE GREEN RI VER AND EVENTUALLY TO THE
CH O RI VER NEAR HENDERSQN, KENTUCKY.

KARST W NDOAS, SUCH AS STI LES SPRI NG AND ROARI NG SPRI NG ARE LOCATED NEAR THE SI TE. THESE

W NDONS ARE TOPOGRAPHI C DEPRESSI ONS | N WH CH GROUNDWATER |'S DI SCHARGED VI A A SPRING FLOAS ALONG
THE SURFACE FOR A SHORT DI STANCE AND THEN RETURNS TO THE SUBSURFACE THROUGH A SI NKHOLE SWALLET
OR CAVE CPEN NG

ALL SEDI MENTS M GRATI NG FROM THE SI TE ARE CARRI ED BY SURFACE RUNCFF DRAI NI NG | NTO THE ON-SI TE
SI NKHOLE. BASED UPON DATA COLLECTED DURI NG THE DYE- TRACE STUDI ES, THESE SEDI MENTS ARE

DI SCHARGED AT BOQUTVEELL SPRI NG AND EVENTUALLY TRAVEL TO LI NDERS CREEK. DYE TRACES | NDI CATE THAT
THESE SI NKS ARE NOT' CONNECTED TO THE SI TE.

GROUNDWATER FLOW

SURFACE RUNCFF IN THE KARST PLAIN, WHI CH I NCLUDES THE SI TE, | S | NTERCEPTED BY NUMERQUS Sl NKS.
GROUNDWATER CONTI NUCUSLY TRI ES TO REACH A BASE-LEVEL BY MOVI NG THROUGH DI SCONTI NUOUS JO NTS AND
CAVI TI ES THAT CHARACTERI ZE A KARST SYSTEM LI NDERS CREEK REPRESENTS THE PRI MARY BASE LEVEL
TOMRD WH CH GROUNDWATER BELOW THE SI TE MOVES TOMRDS. DYE TRACE STUDI ES WERE CONDUCTED AT THE
SI TE AND NORTH OF THE SI TE BY THE PRP'S CONTRACTCR AND THE USGS, RESPECTI VELY. RESULTS

I NDI CATED THAT WATER LEAVI NG THE SI TE BY WAY OF THE ON-SI TE SI NKHOLE, TRAVELED SOUTHWEST TOWMARDS
BOUTWELL SPRI NG AND LI NDERS CREEK. THE USGS DYE TRACE STUDY | NDI CATES THE PRESENCE OF A
GROUNDWATER DI VI DE TO THE NORTH OF THE SI TE, BETWEEN Pl RTLE SPRI NG AND THE HOMNE VALLEY LANDFI LL.
PI RTLE SPRI NG SERVES AS THE DRI NKI NG WATER SUPPLY FOR THE HOWE VALLEY AREA. TH S GROUNDWATER
BOUNDARY | MPLI ES THAT GROUNDWATER FLOW NG FROM THE SI TE TRAVELS ON THE CPPCSI TE SI DE OF THE

D VI DE, AVWAY FROM Pl RTLE SPRING THUS, A NATURAL BARRI ER PREVENTS THE PCSSI Bl LI TY OF GROUNDWATER
FROM THE SI TE CONTAM NATI NG THE PUBLI C DRI NKI NG WATER SUPPLY.

LAND USACE

MJCH OF HARDI N COUNTY | S FARMLAND AND PASTURES USED PRI MARI LY FOR THE PRCDUCTI ON OF CORN,
SOYBEANS, HAY AND TOBACCO  THERE ARE NO KNOM | NDUSTRI AL FACI LI TI ES LOCATED NEAR THE SI TE. THE
LAND | MVEDI ATELY ADJACENT TO THE SI TE CONSI STS OF H LLY WOODLANDS. ACCCRDI NG TO NEARBY

RESI DENTS, THESE WOODS ARE POPULAR FOR HUNTERS STALKI NG DEER, RABBI TS, AND RACCOON. THERE ARE
13 | NHABI TED HOUSES, APPROXI MATELY 50 RESI DENTS, ALONG THE 1.4 M LE LENGIH OF TOM DUVALL LANE.



THE NEAREST STRUCTURE | S A 250- ACRE FARM LOCATED APPROXI MATELY 800 FEET NORTH OF THE SITE. THE
FARM IS A CATTLE AND HOG RAI SI NG OPERATI ON THAT GROWS CORN AND SOYBEANS AS FEED FOR THE

LI VESTOCK. THE NEAREST OCCUPI ED RESI DENCE, TWO RESI DENTS, | S LOCATED 2, 000 FEET NORTH OF THE
SITE AT THE TERM NUS OF TOM DUVALL LANE. THE NEAREST RESI DENCE NOT ON TOM DUVALL LANE LI ES ONE
M LE WEST CF THE SI TE.

DEMOGRAPHY

THE SI TE | S NAMED FOR THE UNI NCORPORATED COVMUNI TY OF HONE VALLEY LOCATED APPROXI MATELY TWD

M LES NORTHEAST OF THE LANDFI LL. HOWNE VALLEY PROPER, MADE UP OF APPROXI MATELY 700 RESI DENTS,
CENTERS AROUND THE | NTERSECTI ON OF HOWE VALLEY ROAD AND HARDI NSBURG RCAD ( STATE H GHWAY 86) .
THE SITE ALSO LIES I N CENSUS DI STRICT 171 (FIGJURE 3). THE TOTAL POPULATION OF THHS DISTRICT IS
1,890. ELIZABETHTOMW, A CTY OF APPROXI MATELY 16, 000 PECPLE AND THE COUNTY SEAT, | S LOCATED

FI FTEEN M LES EAST OF HOAE VALLEY. TH'S A TY | S THE NEAREST URBAN CENTER

GROUNDWATER RESQURCES

Pl RTLE SPRI NG LOCATED NEAR VERTREES, KENTUCKY, TAPS THE ST. CGENEVIEVE AQUFER THIS SPRING IS
THE PUBLI C WATER SUPPLY FOR APPROXI MATELY 35, 000 RESI DENTS | N THE SURROUNDI NG AREA, HOMNEVER MANY
RESIDENTS IN THE VIC NI TY OF THE SI TE USE PRI VATE VELLS AS THEI R DRI NKI NG WATER SOURCE.

NATURAL RESCQURCES

NO NATI ONAL PARKS, NATI ONAL W LDLI FE REFUGES, | NDI AN RESERVATI ONS CR WETLANDS OCCUR I N THE

| MMEDI ATE VICINITY OF THE SITE. THE PRI MARY HABI TAT OBSERVED ARCUND THE SI TE CONSI STS OF M XED
HARDWOCDS AND PI NES. MAJOR TREE SPECI ES I N THE HONE VALLEY AREA ARE BLACK QAK, RED QAK, PCPLAR
YELLOW PI NE AND CEDAR. THE SITE, WH CH WAS CLEARED DURI NG DI SPCSAL ACTIVITIES, |I'S SPARSELY
VECGETATED AND HAS ONLY TWD MAJOR TREE SPECI ES; SECOND- GROMH CEDAR AND SCOTCH PINE. THE PI NE
TREES WERE PLANTED BY THE LANDFI LL OPERATOR SOMETI ME DURI NG THE DI SPCSAL OPERATI ONS.

TWD STATE AND FEDERALLY LI STED ENDANGERED SPECI ES ARE PRESENT | N HARDI N COUNTY: THE GRAY BAT
(MYOTl S GRI SESCENS) AND THE | NDI ANA BAT (MYOTI'S SCDALIS). THE NEAREST SI TI NG OF THE GRAY BAT
WAS RECORDED AT BELT CAVE, THREE M LES NORTH OF THE SITE. NO THREATENED SPECI ES OCCUR I N HARDI N
COUNTY, HOWEVER THE HENSLOW SPARROW HAS BEEN LI STED AS A SPECI AL CONCERN BY THE KENTUCKY
DEPARTMENT OF FI SH AND W LDLIFE. NO FI SH SPECI ES OCCUR ON-SITE. FROGS AND SNAPPI NG TURTLES
WERE OBSERVED | N THE ON-SI TE PONDS, HONEVER, THESE PONDS WERE REMOVED DURING THE RI/FS. OTHER
W LDLI FE SPECI ES OBSERVED ON- SI TE | NCLUDE: BOX TURTLES, LIZARDS, BLACK SNAKES, COPPERHEAD
SNAKES, DEER, RACCOONS, OPOCSSUM RABBI TS, SQUIRRELS, FIELD M CE, VULTURES, CROAS, RED- TAIL
HAWKS, SCREECH OALS, ROUGH GROUSE AND SEVERAL SPECI ES OF SMVALLER BI RDS.

#SHEA
SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

DI SPOSAL CPERATI ONS

KENTUCKY | NDUSTRI AL SERVI CES, I NC. (KI'S) OPERATED THE HONE VALLEY LANDFILL SI TE FROM 1967 TO
1976 FOR THE DI SPOSAL OF REFUSE AND MANUFACTURI NG BY- PRODUCTS FROM SEVERAL ELI ZABETHTOMW

I NDUSTRIES. TO COVWPLY W TH NEW LEGQ SLATI ON PASSED | N 1972 BY THE COWONWEALTH OF KENTUCKY, KIS
APPLI ED FOR AND RECEI VED A SCLI D WASTE PERM T TO OPERATE THE SI TE AS AN | NDUSTRI AL LANDFI LL.
TYPES OF WASTE REPORTEDLY DI SPCSED AT THE SI TE CONSI STED OF MANUFACTURI NG SLUDCES, PLATI NG
SLUDGES, GALVAN ZI NG WASTES, Sl LI CONE PCLYMERS, | NSULATI ON AND | NSULATI ON BY- PRODUCTS. FI GURE 4
DEPI CTS THE AREAS USED FOR DI SPCSAL.

EARLY | NVESTI GATI ONS



I'N MAY 1974, AFTER A C Tl ZEN COWPLAI NT, THE STATE DI VI SI ON OF WASTE MANAGEMENT CONDUCTED A SI TE
I NSPECTI ON.  THE | NSPECTI ON REPORT STATED THAT ACI DI C LI QU D WASTES WERE BElI NG DUMPED DI RECTLY
I NTO THE LANDFI LL. TH' S CONSTI TUTED A VI CLATI ON SI NCE THE STATE-| SSUED SCLI D WASTE PERM T DI D
NOT ALLOW THE DI SPCSAL OF LI QUI D WASTES AT THE SITE. AT THAT TIME THE PERM T DI D NOT

DI FFERENTI ATE BETWEEN HAZARDOUS AND NON- HAZARDOUS WASTES. THE PERM T COFFI G ALLY EXPI RED I N
1974, HOMNEVER THE LANDFI LL WAS NOT CLOSED UNTIL 1976. FROM THAT TIME UNTIL THE REMEDI AL

I NVESTI GATI ON BEGAN, ACCESS TO THE SI TE WAS LI M TED BUT NOT RESTRI CTED.

A SECOND SI TE | NSPECTI ON CONDUCTED BY THE STATE Di VI SI ON OF WASTE MANAGEMENT | N 1979 REVEALED
THAT WASTES FROM THE S| TE WERE KI LLI NG ON- S| TE VEGETATI ON AND PRODUCI NG A FOUL CDOR. THE REPORT
ALSO DOCUMENTED THE DEATH OF THREE PONI ES THAT GRAZED DOMNSLOPE FROM THE SI TE.  AUTOPSI ES OF THE
PONI ES REVEALED LI VER ABNORVALI TI ES. THESE C RCUVBTANCES AND THE EXI STI NG KARST CONDI TI ONS
PROVPTED THE STATE TO BEG N | NVESTI GATI NG THE S| TE AND SURROUNDI NG AREAS.  ACTI VI TI ES | NCLUDED
A DYE- TRACE STUDY TO DETERM NE THE Di RECTI ON OF GROUNDWATER FLOW AND SURFACE WATER FLOW
UNDERNEATH AND AWAY FROM THE SI TE, OFF- SI TE SAVPLI NG OF NEARBY WATER SOURCES TO DETERM NE THE
EXTENT OF CONTAM NATI ON AND ON- S| TE SAMPLI NG OF THE SO LS AND SURFACE WATERS TO | DENTI FY WASTE
COVPONENTS.  SAMPLI NG RESULTS SUGGESTED THAT CONTAM NANTS FROM THE LANDFI LL COULD POTENTI ALLY

M GRATE TO LI NDERS CREEK AND | NFI LTRATE THE GREEN RI VER DRAI NAGE BASIN. TRAVEL TIME OF THE
GROUNDWATER, AS DETERM NED BY THE DYE- TRACE STUDY, WAS APPROXI MATELY 1,400 FEET PER DAY (1 FOOT
PER M NUTE) .

UPON REQUEST BY THE STATE, THE US ENVI RONMVENTAL PROTECTI ON AGENCY' S FI ELD | NVESTI GATI ON TEAM
(FIT), IN 1984, COVWPLETED A PRELI M NARY ASSESSMENT AND A S| TE | NVESTI GATION.  AS PART OF THESE
STUDI ES, A GECPHYSI CAL | NVESTI GATI ON WAS CONDUCTED TO DETERM NE THE DOWN- GRADI ENT LOCATI ON OF
THE SOLUTI ON CHANNEL AND TO | NVESTI GATE THE AERI AL EXTENT OF DRUM BURI AL. AS PART CF THE
ATTEMPT TO LOCATE THE SCOLUTI ON CHANNEL, AN ELECTROVAGNETI C SURVEY AND A DI POLE- DI POLE

RESI STI VI TY SURVEY WERE CONDUCTED. | NTERFERENCE FROM THE NMATERI ALS BURI ED AT THE LANDFI LL AND
OFF- SI TE TOPOGRAPHY PREVENTED THE | DENTI FI CATI ON OF SCLUTI ON FEATURES, HOMEVER THE RESI STIVI TY
SURVEY DI D | NDI CATE AN ANOVALY SOUTHWEST OF THE SITE.  UNFORTUNATELY, I T WAS NOT PCSI Tl VELY

| DENTI FI ED AS A SOLUTI ON CHANNEL AND NO ADDI TI ONAL ATTEMPT WAS MADE TO FURTHER DELI NEATE OR

I DENTI FY THE ANOVALY. A NMAGNETI CS SURVEY WAS CONDUCTED TO | DENTI FY THE DRUM BURI AL AREAS.
RESULTS | NDI CATED THAT BETWEEN 2, 000 TO 5, 000 DRUVS WERE BURI ED I N LOCALI ZED POCKETS I N ONLY 2.5
ACRES OF THE SI TE.

SI NCE THE HONE VALLEY LANDFI LL HAD THE POTENTI AL TO CONTAM NATE THE UNDERLYI NG KARST GROUNDWATER
SYSTEM THE SI TE WAS ASSI GNED A HAZARD RANKI NG SCORE (HRS) OF 36.73. ON JUNE 10, 1986, (51
FEDERAL REQ STER 21106), THE US EPA PROPCSED THAT THE HOWNE VALLEY LANDFI LL SI TE BE | NCLUDED ON
THE NATIONAL PRICRITIES LI ST (NPL). THE LISTING OF THE SI TE BECAME FINAL ON JULY 22, 1987, (51
FEDERAL REQ STER 27623) .

I N SEPTEMBER 1987, THE US EPA CCOLLECTED A SUBSURFACE SO L SAMPLE FROM BENEATH A PARTI ALLY BURI ED
DRUM AND A SEDI MENT SAMPLE FROM AN ON- SI TE POND. SUBSTANCES DETECTED DURI NG ANALYSI S OF THE

SO L SAVPLE | NCLUDED CYAN DE AND ONE ORGANI C COMPCQUND. THE SEDI MENT SAMPLE CONTAI NED A TRACE
AMOUNT CF CYANI DE AND THREE PHTHALATE COVPOUNDS. DURING TH S SAME TI ME, WATER SAMPLES WERE
COLLECTED FROM PI RTLE SPRING HOAE VALLEY ELEMENTARY SCHOOL AND FI VE PRI VATE WELLS I N THE AREA
ONE WELL (WOODROW STEVENS) | NI TIALLY TESTED H GH FOR LEAD AND CHROM UM HOWEVER | N A SUBSEQUENT
SAMPLI NG BOTH METALS WERE BELOW DETECTI ON LIM TS.

THE POTENTI ALLY RESPONSI BLE PARTI ES (PRPS) FOR THE CONTAM NATI ON AT THE HOWE VALLEY LANDFI LL

SI TE WERE NOTI FI ED I N WRI TI NG OF THEI R PCSSI BLE LI ABILITY VI A A NOTI CE LETTER FROM THE US EPA
DATED SEPTEMBER 4, 1987. THE LETTER ALSO GAVE THE PRPS THE OPPORTUNI TY TO CONDUCT THE REMOVAL,
THE REMEDI AL | NVESTI GATI ON (RI') AND THE FEASI BI LI TY STUDY (FS) UNDER US EPA'S SUPERVI SION. ONLY
TWD OF THE NI NE | DENTI FI ED PRPS AGREED TO UNDERTAKE BOTH THE REMOVAL AND THE RI/FS. AN

ADM NI STRATI VE ORDER ON CONSENT BETWEEN THE US EPA AND TWD PRPS WAS S| GNED AND PUT | NTO EFFECT



ON APRIL 15, 1988. WORK ON THESE ACTI VI TI ES WAS CONDUCTED BY THE PRPS CONTRACTCR BEG NNI NG | N
MAY 1988 AND CONCLUDI NG | N MAY 1990.

REMOVAL ACTI VI TI ES

BASED UPON THE NUVBER OF DRUVS THAT WERE BURI ED ON SI TE AND THE POSSI BI LI TY THAT THESE DRUVB
CONTAI NED HAZARDQUS WASTES THAT WERE ESCAPI NG | NTO THE ENVI RONVENT, THE US EPA FELT THAT AN

| MVEDI ATE REMOVAL WAS NECESSARY TO REDUCE ANY | MM NENT AND SUBSTANTI AL DANGER TO HUMAN HEALTH
AND THE SURROUNDI NG ENVI RONMENT. REMOVAL ACTI VI TI ES WERE CONDUCTED BY THE PRPS CONTRACTCR
BEG NNI NG ON JUNE 7, 1988. THE PROGRESSI ON OF EXCAVATION ACTIVITIES I'S SHOM | N FI GURE 5.

DRUVB WERE UNCOVERED AND TRANSPCORTED TO A STAG NG AREA WHERE EACH WAS RECCRDED | N A DRUM LOG AND
THE CONTENTS SAMPLED. RUN- ON WATER ENTERI NG THE SI TE WAS DI VERTED TO A DI TCH CONSTRUCTED AROUND
THE PERI METER OF THE SI TE AND CAPTURED | N AN ON-SI TE HOLDI NG POND.  TH' S PREVENTED THE ESCAPE

OF EXPCSED MATERI ALS AND CONTAM NANTS FROM THE SI TE BY WAY OF THE ON-SI TE SINKHOLE. FIGURE 6
SHONS THE LOCATI ON OF STAG NG AREAS AND DI VERSI ON DI TCHES.  EXCAVATI ON CONTI NUED UNTI L SEPTEMBER
9, 1988 WHEN THE LAST DRUM WAS REMOVED.

IN TOTAL, 9,150 FULL OR PARTI ALLY FILLED DRUVS, 1,621 EMPTY DRUMS, 6,000 SMALLER DRUMS AND 3, 000
CuBI C YARDS CF NON- CONTAI NERI ZED WASTES WERE REMOVED FROM THE SI TE.  APPROXI MATELY 10, 000
GALLONS OF RUNCFF WATER COLLECTED I N THE HOLDI NG POND WERE TREATED ON-SI TE WTH A TWO STAGE

M XED MEDI A AND ACTI VATED CARBON FI LTRATION UNIT. AFTER THE FI LTERED WATER WAS ANALYZED AND
DETERM NED TO BE CLEAN, | T WAS USED FCR DUST SUPPRESSI ON AND EQUI PMENT CLEAN NG

DRUVB AT THE SI TE WERE FOUND BURI ED IN PRIMARI LY TWO DI FFERENT FASHI ONS. DRUVS | N THE CENTRAL
AREA OF THE S| TE WERE HAPHAZARDLY ORI ENTED, SOVETI MES CRUSHED AND W THOUT LIDS. THREE TO FQUR
LAYERS OF DRUVS M XED W TH NON- CONTAI NERI ZED WASTE AND SO L WERE BURI ED TO DEPTHS OF EI GHT OR
TWELVE FEET. SOL IN TH S AREA WAS TYPI CALLY DRY W TH THE EXCEPTI ON OF A FEW LOCALI ZED ZONES OF
PERCHED WATER AROUND THE WASTES. SEVERAL THOUSAND SMALL CONTAI NERS, PINT Sl ZE TO 5- GALLON SI ZE,
WERE UNCOVERED ALONG W TH THE DRUMS. THESE SMALLER CONTAI NERS WERE FI LLED W TH THE SAME TYPES
OF SI LI CONE POLYMERS FQUND | N THE LARGER DRUMS.

I'N QUTLYI NG AREAS SURROUNDI NG THE CENTRAL AREA, DRUVMS WERE BURI ED UPRI GHT I N TI GHATLY PACKED
GROUPS. I N SOME LOCATI ONS DRUVS WERE STACKED ON ROTTI NG WOODEN PALLETS LOCATED DI RECTLY ON TOP
OF BEDROCK. THE MAJORITY OF DRUVS HAD LI DS AND SHOMNED ONLY M NI MAL TRACES OF DAMAGE OR RUST.
EXCAVATI ONS WERE GENERALLY DEVA D OF FREE LI QU DS AND RANGED FROM FQUR TO El GAT FEET | N DEPTH.

THE FOLLOW NG TYPES OF WASTES WERE BELI EVED TO BE ON-SI TE PRI OR TO THE REMOVAL:

. CONTAI NERI ZED WASTES PLACED ABOVE GROUND AND COVERED WTH SO L OR PLACED BELOW
GROUND I N TRENCHES. | NCLUDED:
. HEAVY METAL (BLUE- GRAY) PLATI NG SLUDGES
. S| LI CONE PCLYMER WASTES
. ORGANI C LI QUI DS ASSCCI ATED W TH SI LI CONE POLYMER WASTES
. I NSULATI ON MANUFACTURI NG CHEM CALS
. NON- HAZARDQUS REFUSE
. NON- CONTAI NERI ZED, LI QUID "O LY WASTE BY- PRODUCT" PLACED IN A TRENCH
. NON- CONTAI NERI ZED, Sl LI CONE POLYMERS BURI ED | N TRENCHES
. PI LES OF | NSULATI ON AND | NDUSTRI AL/ DOVESTI C TRASH PLACED ABOVE GROUND

THE VAR QUS WASTES THAT WERE ACTUALLY FOUND ARE BRI EFLY DI SCUSSED | N THE FOLLOW NG PARAGRAPHS.

FI GURE 4 SHONS THE EXTENT OF EACH WASTE PRI CR TO REMOVAL. BOTH THE COWMPCSI TI ON OF THE WASTE AND
THE METHODS OF FI NAL DI SPOSAL ARE PRESENTED. DETAI LED DESCRI PTI ONS OF SI TE ACTI VI TIES AND

Dl SPOSAL RECORDS ARE CONTAI NED I N THE JULY 1990 REMEDI AL | NVESTI GATI ON REPCRT AND THE REMOVAL



MONTHLY PROGRESS REPORTS LOCATED I N THE ADM NI STRATI VE RECORD. A CCPY OF THE ADM NI STRATI VE
RECORD |'S KEPT I N THE HARDI N COUNTY PUBLI C LI BRARY | N ELI ZABETHTOM, KENTUCKY AND I N THE US
EPA'S REG ON |V OFFI CE | N ATLANTA, CECRG A

A, BLUE- GRAY PLATI NG SLUDGE

THE BLUE- GRAY PLATI NG SLUDGE WAS CHARACTERI ZED AS A SCLID TO SEM - SOLI D VATERI AL. THREE
COWPCsI TE SAMPLES OF THE SLUDGE WERE COLLECTED FROM 75 DRUMS (25 DRUMS PER COWPCSI TE) AND
ANALYZED | N AN OFF- SI TE LABCRATCRY. THE RESULTS ARE COWPI LED IN TABLE 1. THE PLATI NG SLUDGES
WERE CONSQOLI DATED AND THEN SENT TO THE CHEM CAL WASTE MANAGEMENT LANDFI LL NEAR FT. WAYNE,

I NDI ANA AND THE CHEM CAL WASTE MANAGEMENT LANDFI LL I N EMELLE, ALABANA

B. SCLID SILI CONE

A TOTAL OF 4,151 DRUVS WERE FOUND TO CONTAI N SI LI CONE POLYMERS I N VAR QUS STAGES OF CURI NG
ON-SI TE ANALYSI S CLASSI FI ED THE POLYMERS AS FLAMVABLE SOLI DS WTH A FLASH PO NT BELOW 140F;
SOLUBLE I N HEXANE AND | NSOLUBLE | N WATER  RESULTS OF THE OFF- SI TE LABORATCRY ANALYSI S ARE
PRESENTED | N TABLE 2.

I NI TIALLY, TWDO TRACTOR TRAI LER LOADS OF DRUMS WERE OVERPACKED AND SENT FOR TRI AL BURNS TO THE
THERVAL KEM | NCI NERATOR IN ROCK HI LL, SOUTH CARCLI NA AND THE RCLLI NS ENVI RONMVENTAL SERVI CES

I NCI NERATCR | N DEER PARK, TEXAS. FROM THE TEST BURN RESULTS, THE RCLLINS FACI LI TY WAS SELECTED
TO RECEI VE THE SCLI D SI LI CONE WASTE SH PMENTS, HOMEVER THE PRPS SUBSEQUENTLY SENT APPROXI MATELY
ONE- HALF OF THE SCLID SI LI CONE TO THE CHEM CAL WASTE MANAGEMENT LANDFI LL IN EMELLE, ALABAMNA,

W TH EPA' S APPROVAL, DUE TO HI GH | NCI NERATI ON COSTS.

C. SEM-SCLID SILI CONE

A TOTAL OF 513 DRUVS CONTAI NED SEM - SCLI D WASTES SUCH AS PARTI ALLY CURED CAULK, CEL-LIKE

SI LI CONE PCLYMERS AND THI CK PAI NT- LI KE PI GVMENTS. A COWPGS| TE WAS COLLECTED FROM SEVERAL DRUNMS
AND SENT OFF-SI TE FOR ANALYSIS. RESULTS ARE PRESENTED I N TABLE 3. DRUMS CONTAI NI NG THE

SEM - SCLI D SI LI CONE WERE OVERPACKED AND SENT TO THERVAL KEM AND RCLLINS FOR | NCI NERATI ON AND
PETRO- CHEM PRCCESSI NG INC., INDETROT, MCH GAN, FOR FUEL BLENDI NG | NCI NERATI ON.

D. LIQUDS

LI QU DS ASSCCI ATED W TH THE MANUFACTURI NG CF Sl LI CONE POLYMERS WERE FOUND | N A TOTAL COF 1,541
DRUVB. A COWPCSI TE SAMPLE WAS ANALYZED I N AN OFF- SI TE LABORATCRY. TABLE 4 SUMWARI ZES THE
ANALYTI CAL RESULTS. OVERPACKED DRUMS CONTAI NI NG LI QUI D WASTES WERE SENT TO PETRO- CHEM
PROCESSI NG | NC. FOR FUEL BLENDI NG | NCI NERATI O\

E. | NSULATI ON MANUFACTURI NG CHEM CALS

A TOTAL OF 138 DRUMS, LOCATED I N THE NORTHEASTERN AREA CF THE SI TE, CONTAI NED SCOLI DS, CELS AND
LI QU DS ASSCCI ATED W TH THE MANUFACTURI NG CF | NSULATI ON.  THE SCLI D MATERI AL WAS | DENTI FI ED AS A
FORM OF POLYCL WH LE THE LI QUI DS AND GELS WERE | DENTI FI ED AS POLYCL AND POLYMERI C DI | SOCYANATE,
RESPECTI VELY. THE MANUFACTURI NG COVPANY PROVI DED DETAI LED | NFORVATI ON REGARDI NG THE DRUMVED
MATERI ALS, THEREFORE OFF- SI TE ANALYSI S WAS NOT CONDUCTED. ALL 138 DRUVS WERE SENT TO PETRO- CHEM
PROCESSING INC. IN DETROT, M CH GAN.

F. COPPER- CYAN DE BEARI NG SLUDGE

A BLUE- BLACK SLUDGE WAS FOUND IN 31 DRUVS LOCATED I N THE NORTHEASTERN AREA OF THE SITE. THE
MATERI AL WAS | DENTI FI ED AS AN UNLAYERED SCLI D, | NSOLUBLE I N HEXANE, SCLUBLE | N WATER AND HAVI NG



A FLASH PO NT ABOVE 140 FAHRENHEI T. OFF-SI TE ANALYTI CAL RESULTS USING US EPA'S TOXI C
CHARACTERI STI C LEACHATE PROCEDURE ARE LI STED IN TABLE 5. THE SLUDGE WAS BULKED AND SENT TO THE
CHEM CAL WASTE MANAGEMENT LANDFI LL I N EMELLE, ALABANA

G ALY WASTE TRENCH

NEARBY RESI DENTS REPORTED THAT THE LANDFI LL OPERATOR EXCAVATED A TRENCH | N THE WESTERN SI DE COF
THE CENTRAL DI SPOSAL AREA AND PLACED IN IT AT LEAST ONE TRUCK LOAD OF A LIQU D ALY WASTE. A
COWPCsI TE SO L SAMPLE (FROM TWD, THREE, FOUR AND FI VE FEET BELOW THE GROUND SURFACE) WAS
COLLECTED AT EACH END OF THE | DENTI FI ED TRENCH. BOTH SAMPLES WERE ANALYZED OFF-SITE. RESULTS
ARE PRESENTED | N TABLE 6. THE FI NAL CONCLUSI ON WAS THAT I F O L DUVMPI NG HAD OCCURRED, | T DI D NOT
RESULT | N DETECTABLE CONTAM NATI ON OF THE SO L.

H  NON- CONTAI NERI ZED S| LI CONE POLYMERS

DURI NG THE EARLY PHASES OF THE LANDFI LL CPERATI ON, NON- CONTAI NERI ZED SI LI CONE POLYMERS WERE
PLACED I N TRENCHES PARTI ALLY FI LLED W TH ACCUMULATED RAI NWATER.

THE RESULT WAS A MARSHVALLOW LI KE M XTURE OF CURED TO SEM - CURED SI LI CONE, SO L AND SMVALL
CONTAI NERS.  FI GURE 7 SHONS THE AREA OF DI SPOSAL TRENCHES.

AN CPENI NG WAS EXCAVATED IN A TRENCH TO ALLOW COLLECTI ON OF A COWPGSI TE SAMPLE OF THE SI LI CONE
MATERI AL. THE COWPCSI TE WAS TAKEN FROM FQUR LOCATI ONS TO A DEPTH OF ONE FOOT.  THE SAMPLE WAS
THEN SENT OFF-SI TE FOR ANALYSIS. THE RESULTS ARE PRESENTED I N TABLE 7. APPROXI MATELY 3, 000
CuBI C YARDS CF THE SI LI CONE MATERI AL AND ASSCCI ATED SO L WERE REMOVED FROM THE SI TE AND DI SPOSED
OF I N THE CHEM CAL WASTE MANAGEMENT LANDFI LL I'N EMELLE, ALABANA.

I. DOMESTI C TRASH AND | NSULATI ON PI LE

A TOTAL CF 1,918 DRUMS, THE MAJORITY W THOUT LI DS, WERE FOUND TO CONTAI N RAGS, PAPER, PAI NT
CANS, EMPTY PLASTI C BOTTLES, TEST SAMPLES AND M SCELLANEQUS DEBRI'S. | T APPEARED THAT THE DRUMS
WERE SENT TO THE LANDFI LL ALONG W TH | NDUSTRI AL WASTE DRUMS. DUE TO THE NATURE OF THEI R CONTENT,
THESE DRUMS WERE NOT ANALYZED. | NI TIALLY, THE DRUVE WERE OVERPACKED AND SENT TO RCLLI NS

ENVI RONMVENTAL SERVI CES | N DEER PARK, TEXAS FOR | NCI NERATI ON, HOWEVER I N AN EFFORT TO BE MORE
COSsT- EFFI G ENT, THE DRUVS WERE LATER SENT TO THE CHEM CAL WASTE NMANAGEMENT LANDFILL | N EMELLE,
ALABANA.

SEVERAL NON- HAZARDQUS, SURFACE PI LES OF DOMESTI C REFUSE WERE LOCATED | N THE CENTRAL AREA OF THE
SITE. EACH PILE WAS LQADED | NTO A DUWP TRUCK AND SENT TO THE HARDI N COUNTY LANDFI LL NEAR
ELI ZABETHTOM, KENTUCKY. APPROXI MATELY SEVEN LCADS WERE TAKEN TO THE LANDFI LL.

I'N ADDI TI ON TO DOVESTI C REFUSE, ONE LARCE PI LE AND TWD SVALLER PI LES OF | NSULATI ON WERE FOUND
ABOVE GROUND | N THE CENTRAL AREA OF THE SI TE. THREE COWPOSI TE SAMPLES WERE TAKEN FROM THE PI LE
AND SENT OFF-SI TE FOR ANALYSIS. RESULTS ARE PRESENTED I N TABLE 8. THE CORPORATI ON RESPONSI BLE
FOR THE DI SPCSAL OF THE | NSULATI ON ARRANGED TO HAVE THE PI LES SENT TO THE HARDI N COUNTY LANDFI LL
NEAR ELI ZABETHTOMAN, KENTUCKY.

POST REMOVAL | NVESTI GATI ONS
DYE- TRACE STUDI ES
1. LOWFLOWCOND TIONS: | N SEPTEMBER 1988 AFTER A SI GNI FI CANT DRY PERI CD, A DYE TRACE STUDY WAS

CONDUCTED TO | DENTI FY PO NTS OF GROUNDWATER DI SCHARGE SU TABLE FOR MONI TORI NG AND EVALUATI NG THE
FATE OF WATER ENTERI NG THE ON-SI TE SI NKHOLE. AS PART OF THE STUDY SCDI UM FLUORESCEI N DYE WAS



WASHED | NTO THE SI NKHOLE W TH APPROXI MATELY 3, 750 GALLONS OF WATER FCR 15- M NUTES.  TVEENTY- El GHT
MONI TORI NG PO NTS, SUCH AS SPRINGS, WELLS, AND STREAM5, WERE BUGCGED W TH ACTI VATED CHARCOAL
PACKETS. BUGGED LOCATI ONS ARE MARKED IN THI RTY- FOUR DAYS AFTER | NJECTI ON, DYE WAS DETECTED I N
BOUTWELL SPRI NG WH CH FORVB THE HEADWATERS OF THE EASTERN BRANCH OF LI NDERS CREEK. TRACES OF
DYE WERE ALSO DETECTED | N THE THREE BUGS PLACED DOANSTREAM I N LI NDERS CREEK. BOUTVELL SPRI NG

LI ES APPROXI MATELY 1.85 M LES SQUTH OF THE SI TE. DI SCHARGE RATES AT THE SPRI NG VAR ED FROM 526
TO 1, 110 GALLONS PER M NUTE. GROUNDWATER MOVEMENT DURI NG THE DYE TRACE WAS ESTI MATED TO BE 290
FEET PER DAY (0.2 FEET PER M NUTE).

2. H GH FLONCONDI TIONS: AN ADDI TI ONAL DYE TRACE STUDY WAS CONDUCTED | N FEBRUARY 1990. THE
GOAL OF THE SECOND STUDY WAS TO LOCATE ANY GROUNDWATER RESURGENCES THAT WERE NOT APPARENT DURI NG
THE LON FLOW DYE TRACE CONDUCTED | N SEPTEMBER 1988. AGAIN, FLOURESCEI N DYE WAS | NJECTED | NTO
THE ON-SI TE SI NKHOLE AND FLUSHED W TH 2, 000 GALLONS OF WATER FOR 15 M NUTES. A TOTAL OF 31
LOCATI ONS WERE BUGGED W TH POUCHES CONTAI NI NG ACTI VATED COCONUT CHARCOAL MONI TORI NG OF BUGGED
LOCATI ONS CONTI NUED UNTI L MARCH 1990. DURI NG THE MONI TORI NG PERI OD, DYE WAS DETECTED I N ONLY
ONE LOCATI ON, BOUTWELL SPRING THE ACTUAL H T OCCURRED W THI N 24 HOURS AFTER | NJECTI ON.
GROUNDWATER FLOW DURI NG THE SECOND TRACE WAS APPROXI MATELY 10, 080 FEET PER DAY (7 FEET PER

M NUTE) .

ENVI RONMVENTAL SAVPLI NG

THE FOLLOW NG SECTI ON BRI EFLY DI SCUSSES THE FI ELD SAMPLI NG ACTI VI TI ES CONDUCTED BY THE PRPS
CONTRACTCR I'N 1988 DURI NG AND AFTER THE REMOVAL. ADDI Tl ONAL SAMPLI NG WAS CONDUCTED | N MARCH 1990
TO ASSESS ENVI RONMVENTAL CONDI TI ONS AFTER THE REMOVAL AND SO L AERATI ON PROJECT. A DETAI LED

DI SCUSSI ON OF THE 1990 SAMPLI NG |'S PRESENTED LATER I N THE SI TE CHARACTERI STI CS SECTI ON.

ANALYTI CAL RESULTS FOR THE 1988 SAMPLI NG ARE CONTAINED IN THE JULY 1990 RI REPORT CONTAI NED I N
THE ADM NI STRATI VE RECCRD.

FI ELD | NVESTI GATI ONS | NVOLVI NG SAMPLI NG OF ENVI RONVENTAL MEDI A SUCH AS THE Al R, SURFACE WATER
AND ASSCCI ATED SEDI MENTS, GROUNDWATER AND SO L, WERE CONDUCTED TO EVALUATE THE NATURE AND EXTENT
OF CONTAM NATI ON RESULTI NG FROM THE HOWE VALLEY LANDFI LL. FIGURE 10 SHOAS PRCPCSED AND ACTUAL
SAMPLI NG LOCATI ONS. DROUGHT CONDI TI ONS PRCHI BI TED COLLECTI ON OF SEVERAL WATER SAMPLES. THE
LARCGEST PORTI ON OF WASTES DI SPOSED AT THE SI TE VERE S| LI CONE POLYMERS AND PLATI NG SLUDGES. THE
PRI MARY CHEM CAL CONSTI TUENTS OF THESE WASTES WERE AS FOLLOWS:

SI LI CONE POLYMER WASTES - 1, 1, 1- TRI CHLORCETHANE
- 1, 2- DI CHLORCETHENE
- 1, 1- Dl CHLORCETHANE
- TETRACHLORCETHENE

PLATI NG SLUDGES - ZINC
- CHROM UM
- COPPER
- CYAN DE

AS A RESULT, THESE COVPOUNDS WERE TARGETED | N SAVPLI NG AND ANALYTI CAL PROGRAMS.
A AR MONI TORI NG

BASELI NE Al R QUALI TY MONI TORING WTH A PHOTAO ONI ZATI ON DETECTOR CONDUCTED PRI OR TO SI TE
ACTIVITIES | NDI CATED A RELATI VE ABSENCE OF DETECTABLE CRGANI C VAPCRS AT THE SITE. REGUAR AIR
QUALI TY MONI TORI NG WAS CONDUCTED DURI NG REMOVAL ACTIVI TIES.  DOANW ND AMBI ENT Al R MONI TORI NG
CONDUCTED W TH AN ORGANI C VAPOR ANALYZER AT THE SI TE BOUNDARI ES DURI NG EXCAVATI ON RANGED FROM
BACKGROUND TO ABOUT 5 PARTS PER M LLI ON (PPM) FOR ORGANI C CONTAM NANT CONCENTRATI ONS.  ORGANI C



VAPCR CONCENTRATI ONS MEASURED W TH A PHOTO ONI ZATI ON DETECTOR DURI NG CENTRAL AREA SO L SAMPLI NG
IN THE FALL OF 1988 RANGED FROM 22 TO 450 PPM

B. SURFACE WATER

1. OFFSITE SURFACE WATER  DURI NG THE REMOVAL ACTI VI TIES, SAWMPLES WERE COLLECTED FROM TWD
LOCATI ONS | N LI NDERS CREEK (LCWL AND LCW2, SEE FIGURE 11). BOTH LOCATI ONS WERE DOWN STREAM FROM
BOUTWELL SPRING THE SAVPLES WERE ANALYZED FOR VOLATI LE ORGANI C, METALS AND CYANI DE.  TOLUENE,
THE ONLY ORGANI C FOUND, WAS DETECTED | N ONE OF THE SAMPLES AT 0.007 M LLI GRAMS PER LI TER (MJ'L).
ADDI TI ONAL SAMPLES COLLECTED SEVERAL MONTHS LATER DI D NOT SHOW THE PRESENCE OF TOLUENE. THI'S
PARTI CULAR | DENTI FI CATI ON, ALTHOUGH NOT A RESULT OF FI ELD OR LABCRATCRY CONTAM NATI ON, DI D NOT
APPEAR TO BE RELATED TO THE SITE. |F THE SURFACE WATER CONTAI NED CONTAM NATI ON FROM THE SI TE,
MORE PREVELANT S| TE RELATED CONTAM NANTS WOULD HAVE BEEN DETECTED ALONG W TH THE TOLUENE.

CYANI DE WAS NEVER DETECTED AND METALS WERE W THI N US EPA' S DRI NKI NG WATER STANDARDS. | N THE
ORI NAL R WORK PLAN, SAVPLES WERE TO BE COLLECTED FROM OFF- SI TE PONDS NEAR THE SITE. A SEVERE
DROUGHT DURI NG THE SUMVER MONTHS LEFT THESE PONDS COMPLETELY DRY AND PREVENTED THE COLLECTI ON CF
SAMPLES.

2. ON-SITE SURFACE WATER | N MAY 1988, PRICR TO REMOVAL ACTIVITIES, A SAWPLE (PW) WAS
COLLECTED FROM THE ON-SI TE POND WHI CH AT THAT TI ME WAS THE ONLY ON-SI TE SURFACE WATER. THE
SAMPLE WAS ANALYZED FCR VOLATI LE ORGANI C, SEM - VOLATI LE ORGANI C, METALS AND CYANIDE. ONLY ONE
SEM - VOLATI LE, 4- METHYLPHENCL, WAS DETECTED AT 0.004 M L. CYANI DE WAS NOT DETECTED AND ALL
DETECTED METALS WERE BELOW THE ESTABLI SHED MAXI MUM CONTAM NANTS LEVELS (MCLS).

C. SEDI MENTS

1. OFF-SITE SEDI MENTS: FIVE OFF-SI TE SAVPLES WERE OBTAI NED | N JUNE 1988, FOUR FROM LI NDERS
CREEK (LCS1, LCS2, LCS1(B) AND LCS2(B)) AND ONE FROM A TRI BUTARY OF LI NDERS CREEK (1TSl).

SAVPLE LOCATI ONS ARE SHOMW | N FI GURE 11. EACH SAMPLE WAS ANALYZED FOR VOLATI LE ORGAN C,

SEM - VOLATI LE ORGANI C, METALS AND CYANIDE. A SECOND SET OF SAMPLES COLLECTED FROM LI NDERS CREEK
WERE ANALYZED FOR VOLATI LE ORGANI C ON THE TARGET COMPOUND LIST. IN ALL THREE SAVPLES, CALCI UM
CONCENTRATI ONS EXCEEDED THOSE DETECTED | N THE BACKGROUND SO L SAVPLES COLLECTED NEAR THE SI TE.
CYANI DE WAS NOT DETECTED I N ANY SAMPLES. | N THE | NTERM TTENT STREAM SAMPLE, TRI CHLORCETHENE AND
Dl - N BUTYL PHTHALATE WERE DETECTED AT CONCENTRATI ONS OF 1.0 PPM EACH.  SINCE TRl CHLORCETHENE WAS
NOT DETECTED AT THE SI TE' S GROUNDWATER DI SCHARGE POl NT (BOUTWELL SPRING) OR FOUND | N S| GNI FI CANT
QUANTI TIES ON-SITE, | T |'S SUSPECTED TO BE PRESENT AT TH S LOCATI ON FROM AN OFF- S| TE SOURCE SUCH
AS FARM NG HEAVY EQUI PVENT MAI NTENANCE.

2. ON-SITE SEDI MENTS: SEDI MENTS WERE CCOLLECTED FROM ALL THREE OF THE ON-SI TE PONDS | N MAY 1988
(PS1, PS2, PS3, STS1, STS2 AND STS3). ON- GO NG DROUGHT CONDI TIONS DRI ED UP TWDO OF THE PONDS. AS
W TH THE OFF- SI TE SEDI MENTS, SAMPLES WERE ANALYZED FOR VOLATI LE ORGANI C, SEM - VOLATI LE CRGANI C,
METALS AND CYANI DE. NEI THER VOLATI LE ORGANI C NOR CYANI DE WERE DETECTED. ALL DETECTED METALS,

W TH THE EXCEPTI ON OF POTASSI UM AND MANGANESE, WERE BELOW CONCENTRATI ONS FOUND | N THE LOCAL
BACKGROUND SO L SAMPLE. THE FOLLOW NG SEM - VOLATI LE ORGANI C WERE | DENTI FI ED: DI - N- BUTYL
PHTHALATE, 4- CHLORO- 3- METHYLPHENCL, 4- METHYLPHENCL AND BI S( 2- ETHYLHEXYL) PHTHALATE. O\LY BI S
(2- ETHYLHEXYL) PHTHALATE, A CHEM CAL COMMONLY FOUND | N PLASTI Cl ZERS, WAS | DENTI FI ED I N THE

ON-SI TE WASTES. THE OTHER THREE COVPOUNDS WERE SUSPECTED TO BE FROM THE DOMESTI C WASTE TRASH

PI LED NEAR THE POND OR FROM LABCRATCRY CONTAM NATI ON.

D. CGROUNDWATER
SI X WELLS (PWM, PWR2, PWM, PWWH, PWW AND PWAB) AND FOUR SPRINGS (SPWL, SPW2, SPWB AND SPW)

NEAR THE SI TE WERE SAMPLED DURI NG THE GRCUNDWATER | NVESTI GATI ONS CONDUCTED THROUGHOUT THE RI
PROCESS. ANALYSES | NCLUDED VOLATI LE ORGANI C, SEM - VOLATI LE ORGANI C, METALS AND CYANIDE. IN ALL



SAMPLES, CYAN DE AND CRGANI C VERE NOT DETECTED AND METALS WERE W THI N US EPA' S DRI NKI NG WATER
STANDARDS.

ADDI TI ONAL SAMPLI NG WAS CONDUCTED AT BQUTVELL SPRI NG THE ONLY DI SCHARGE PO NT | DENTI FI ED DURI NG
THE DYE- TRACE STUDI ES. SAMPLES COLLECTED | N NOVEMBER 1988 WERE ANALYZED FOR VOLATI LE ORGANI C,
SEM - VOLATI LE ORGANI C, METALS AND CYAN DE. THE FOLLOW NG ORGANI C WERE DI SCOVERED:

1,1, 1- TRI CHLORCETHANE 0.014 M3 L
1, 2- DI CHLORCETHANE 0.003 MF L
Dl ETHYL PHTHALATE 0.003 MF L

SI NCE DI ETHYL PHTHALATE WAS NEVER FOUND AT THE SITE I N S| GNI FI CANT CONCENTRATI ONS, | TS PRESENCE
IN THE SAMPLE WAS ATTRI BUTED TO THE LATEX GLOVES WORN BY THE SAMPLER

A SECOND SET OF SAMPLES FROM BQUTVELL SPRI NG WERE COLLECTED | N DECEMBER 1988 AFTER A HEAVY
RAINFALL. TH'S TIME 1,1, 1- TRI CHLORCETHANE WAS THE ONLY COVPOUND DETECTED AT 0. 005 MJ L AND
0.006 MF L. BOTH CONCENTRATI ONS WERE BELOW THE SAFE DRI NKI NG WATER ACT MCL OF 0.2 MJ L.

E. SAOL

1. BACKGROUND SO LS: TWD BACKGROUND SO L SAMPLES (BRM AND BRW2) WERE CCOLLECTED QUTSI DE THE
LANDFI LL AREA PRI OR TO WASTE REMOVAL ACTIVITIES. ONLY ONE SEM - VOLATI LE, DI - N BUTYL PHTHALATE,
WAS FOUND | N THE BACKGROUND SAMPLES (0.4 AND 0.8 M LLI GRAMS PER KI LOGRAM (MJ KG ), HONEVER I TS
PRESENCE WAS ATTRI BUTED TO LABORATCRY CONTAM NATI ON. VOLATI LE ORGANI C VERE NOT DETECTED. THE
METALS FQUND | N THE BACKGROUND SAMPLES ARE PRESENTED | N TABLE 9.

2. QUTLYING SO L: EXTENSI VE SO L SAMPLI NG WAS CONDUCTED QUTSI DE THE CENTRAL SO L TREATMENT AREA
TO ESTABLI SH THE LATERAL AND VERTI CAL EXTENT OF ORGANI C COVPOUND AND | NORGANI C METAL

CONTAM NATI ON.  LOCATI ONS OF THE TWD PRI MARY WASTES STREAMVS, HEAVY METAL SLUDGES AND S| LI CONE
PCLYMERS, WERE USED TO ESTABLI SH THE NECESSARY ANALYSES TO BE PERFORMED ON THE SAMPLES. AREAS
WHERE DRUMVED PLATI NG SLUDGES HAD BEEN BURI ED WERE SAMPLED AND ANALYZED FOR THE ASSOCI ATED
METALS. AREAS WHERE DRUMVED SI LI CONE POLYMERS HAD BEEN BURI ED WERE ANALYZED FOR THE ASSOCI ATED
ORGANI C COVPQUNDS. THESE PARTI CULAR COVPOUNDS CF | NTEREST WERE ESTABLI SHED USI NG THE FREQUENCY
AND MAGNI TUDE W TH WHI CH THEY OCCURRED I N THE SO L SAMPLES, THEIR TOXI C TI ES AND THEI R RELATI VE
ABUNDANCE | N THE WASTE STREAMS.

AREAS SURROUNDI NG THE CENTRAL AREA OF THE SI TE WERE SAMPLED TO DELI NEATE PLACES REQUI RI NG
TREATMENT AFTER THE REMOVAL OF THE WASTE SOURCES. THE QUTLYI NG AREAS WERE DI VIDED I NTO 8 UNI TS
AND THEN SAMPLED. A COWPCSI TE SAMPLE WAS COLLECTED FOR EACH UNI'T, COVBI NI NG ALL THE SAMPLE
LOCATI ONS WTH N THAT UNIT. EACH SAMPLE LOCATI ON WAS ALSO COWPRI SED OF QUI LTS TAKEN AT DEPTHS
OF 1, 4 AND 7 FEET (WHEN POSSI BLE). FIGURE 12 QUTLI NES THE SAMPLI NG UNI TS AND LOCATIONS. UNITS
1, 2, 4 AND 5 WERE FOUND TO CONTAI N CONCENTRATI ONS OF CHROM UM ZI NC AND COPPER ABOVE THE
BACKGROUND SAMPLES. TABLE 10 PRESENTS THE METALS RESULTS.

SEVERAL POCKETS OF BLUE- GRAY SLUDGES AND COPPER- CYANI DE BEARI NG SLUDGES WERE ENCOUNTERED DURI NG
SAMPLI NG ACTIVITIES. THESE POCKETS OF SLUDGE AND SURRCUNDI NG SO LS WERE REMOVED W TH A TRACKHCE
AND EVENTUALLY TAKEN OFF-SI TE FOR DI SPCSAL. THE LOCATI ONS OF THE SLUDGE POCKETS ARE SHOM I N

FI GURE 13.

ALL SAMPLES COLLECTED I N THE QUTLYI NG AREAS FOR VOLATI LE ORGANI C COMPQUNDS WERE TESTED USI NG
HEADSPACE ANALYSIS. A PORTI ON OF THESE SAMPLES WERE ALSO TESTED USI NG LABOCRATORY ANALYSIS. A
DI SCREET SAMPLE WAS COLLECTED AT EACH LOCATI QN, COVPCSI TI NG ONLY THE QUI LTS COLLECTED AT

DI FFERENT DEPTHS. FI GURES 14 AND 15 SHOW SAMPLI NG LOCATI ONS.



VWH LE ALL SAMPLES CONTAI NED SOME TRACES OF THE VOLATI LE CONTAM NANTS COF | NTEREST, ONLY TWD
SAMPLES, BOTH COLLECTED I N THE SAVE AREA, HAD CONCENTRATIONS OF 1,1, 1- TRI CHLORCETHANE AND
TETRACHLORCETHENE ABOVE THE SO L ACTI ON LEVELS (SALS) OF 7.72 M KG AND GT 7.5 MA KG

RESPECTI VELY. THE DETERM NATI ON OF SALS IS DI SCUSSED ON PAGES 19 AND 20 OF TH'S DOCUMENT. TH S
QUTLYI NG AREA UNDERVENT AERATI ON AS PART COF THE PI LOT AERATI ON PROQJIECT WHICH IS DESCRI BED | N
GREATER DETAIL ON PAGE 42 OF TH S DOCUMENT. A TRENCH MEASURI NG 50 FEET BY 30 FEET WAS EXCAVATED
THROUGH SAMPLE BORING 4 AND THE SO L WAS AERATED. VOLATILE CRGANI C VERE NOT FOUND I N SAMPLES
THAT WERE COLLECTED AFTER THE PRQJECT.

3. CENTRAL AREA SO LS: THE CENTRAL PORTION OF THE SI TE CONTAI NED MOST OF THE CONTAM NATED SO L
DUE TO THE LARGE AMOUNT OF NON- CONTAI NERI ZED WASTE BURI ED IN TH S AREA. COWPCSI TE SAMPLES
COLLECTED IN TH S AREA DI D NOT CONTAI N ANY METALS OF | NTEREST ABOVE THE BACKGROUND

CONCENTRATI ONS.  THE FOUR VOLATI LE ORGANI C OF | NTEREST, 1,1, 1- TRI CHLORCETHANE,

1, 2- DIl CHLORCETHENE, 1, 1- DI CHLORCETHANE AND TETRACHLORCETHENE, WERE PRESENT | N THE CENTRAL AREA
SAMPLES. SAMPLES WERE ANALYZED FOR VOLATI LE ORGANI C THROUGH HEADSPACE ANALYSI S AND OFF- SI TE
LABCRATCRY ANALYSI S DURI NG THE SO L AERATI ON PRQJECT. ANALYTI CAL DATA IS PRESENTED I N THE JULY
1990 RI REPCRT.

SO L AERATI ON PI LOT STUDY

TO ESTABLI SH THE EFFECTI VENESS OF AERATI ON FOR REMOVI NG THE VOLATI LE ORGANI C FROM THE CENTRAL
AREA SO LS, A PILOT STUDY WAS CONDUCTED USI NG THREE TEST PLOTS EACH CONTAI NING 15 CUBI C YARDS COF
SO L AT VARYI NG DEPTHS: 6, 12 AND 24 I NCHES. COWGSI TE SO L SAMPLES WERE CCOLLECTED AND
ANALYZED BOTH ON AND OFF-SI TE AT THE BEG NNI NG AND END OF THE STUDY. A TRACKHCE ROTATED SA LS
FOUR TO FIVE TI MES DAILY. SURVEYS WTH A PHOTO ONI ZATI ON DETECTOR WERE USED TO MEASURE THE
VOLATI LE ORGANI C I N THE ATMOSPHERE. THE PRPS CONTRACTOR USED HEADSPACE ANALYSI S OF COWPOSI TED
SO L SAVMPLES TO DETERM NE WHEN THE VOLATI LE CONTAM NANTS OF | NTEREST WERE REDUCED TO ACCEPTABLE
CONCENTRATI ONS.  AS SCON AS THE CONTRACTCR FELT THE SO LS HAD BEEN SUFFI CI ENTLY REMEDI ATED, THEY
WERE PLACED BACK | NTO THEI R ORI G NAL TRENCHES.

BASED UPON THE DECREASE OF VOLATI LE ORGANI C CONTAM NANTS IN THE 6 AND 12 | NCH DEEP PLOTS, THE

PI LOT STUDY WAS EXPANDED TO | NCLUDE THE ENTI RE CENTRAL AREA AND ONE QUTLYI NG AREA WHERE VOLATI LE
CONTAM NANTS COF | NTEREST EXI STED ABOVE ACCEPTABLE SALS. THE TREATMENT OF CONTAM NATED SO L
BEGAN I N LATE NOVEMBER 1988 AND CONTI NUED UNTIL M D- DECEMBER 1988. APPROXI MATELY 6, 000 CUBI C
YARDS OF SO L WERE TREATED.

I'NI TI AL STEPS | NVOLVED THE EXCAVATI ON OF SO L FROM TRENCHES MEASURI NG 100- 200 FEET LONG AND
15-50 FEET WDE (FI GURE 16). DEPTH OF EACH TRENCH DEPENDED UPON THE DEPTH TO BEDROCK OR

UNDI STURBED SO L. REMOVED SO LS WERE THEN DEPGCSI TED | N A DESI GNATED TREATMENT AREA ADJACENT TO
EACH TRENCH (FI GURE 17). DAILY ROTO TILLING OF SO L WAS CONDUCTED TO PROMOTE AERATION. SO LS
WERE REDEPCSI TED I N THEI R ORI G NAL TRENCHES FOLLOW NG HEADSPACE ANALYSI S BUT PRI CR TO COFF-SI TE
LABCRATCRY CONFI RVATI ON.  THE TRENCHES WERE FLAGGED SO THAT | F REAERATI ON WAS NEEDED BASED ON
THE LABORATORY RESULTS, THE TRENCHES COULD BE EASI LY | DENTI FI ED.

I T SHOULD BE NOTED THAT SUBSEQUENT SO L SAMPLES FROM THE CENTRAL AREA, COLLECTED I N MARCH 1990,
CONTAI NED CONCENTRATI ONS OF VOLATI LE ORGANI C ABOVE THE SO L ACTI ON LEVELS. THE PRESENCE COF
THESE VOLATI LE ORGANI C DCES NOT DI SPEL THE EFFECTI VENESS OF SO L AERATI ON FOR TREATI NG THE
CENTRAL AREA OF THE SITE. HEADSPACE ANALYSI S CONDUCTED BY THE PRP'S CONTRACTCR WAS NOT
PERFORMED ACCCRDI NG TO THE GUI DELI NES SET FORTH BY THE US EPA' S ENVI RONMENTAL SERVI CES DI VI SI ON.
REVAI NI NG CONTAM NATI ON MAY HAVE BEEN A RESULT OF | MPROPER PROCEDURES. THE EFFECTI VENESS OF

SO L AERATI ON WLL BE DETERM NED DURI NG THE REMEDI AL DESI G\.



#HCP
H GHLI GHTS CF COVWUNI TY PARTI CI PATI ON

A COWLUN TY RELATI ONS PLAN (CRP) FOR THE HONE VALLEY LANDFILL SI TE WAS FI NALI ZED ON SEPTEMBER
14, 1988. THE CRP DOCUMENTS THE CONCERNS CF | NDI VI DUALS AND LOCAL COFFI CIALS | N THE HONE VALLEY
AREA AND DESCRI BES ACTI VI TI ES SELECTED BY THE US EPA TO ADDRESS THESE CONCERNS. SPECI FIC

I NFORVATI ON WAS GATHERED DURI NG COVMUNI TY | NTERVI EM6 CONDUCTED I N APRI L 1988.

THE CRP ALSO ESTABLI SHES COMMUNI CATI ON PATHWAYS TO ENSURE TI MELY DI SSEM NATI ON OF PERTI NENT

I NFORVATI ON. | N MAY 1988, A FACT SHEET OVERVI EWNG THE RI PROCESS AND REMOVAL ACTI VI TI ES WAS
DI STRI BUTED TO HONE VALLEY RESI DENTS, LOCAL OFFI Cl ALS AND OTHER | NTERESTED PARTI ES. THREE PRESS
RELEASES, TWO I N JULY 1988 AND ONE I N AUGUST 1988, REPORTED THE PROGRESS OF REMOVAL AND DYE
TRACE ACTIVITIES. A GENERAL | NFORVATI ON MEETI NG FOR THE PUBLI C WAS HELD I N THE HONE VALLEY
ELEMENTARY SCHOCOL | N JUNE 1988.

THE RI/FS REPORTS AND THE PROPCSED PLAN WERE RELEASED TO THE PUBLIC IN JULY 1990. THESE
DOCUMENTS ARE AVAI LABLE | N THE ADM NI STRATI VE RECORD WHI CH WAS PLACED I N THE | NFORVATI ON

REPCSI TORY | N THE HARDI N COUNTY PUBLI C LI BRARY, ELI ZABETHTOMW, KENTUCKY. AN COFFICl AL PUBLIC
COMMENT PERI GD ON THE FS REPORT AND THE PROPOSED PLAN WAS HELD FROM JULY 27, 1990 TO AUGUST 27,
1990. TO PROMOTE PUBLI C | NTEREST AND TO PRESENT THE RESULTS OF THE REMEDI AL | NVESTI GATI ON AND
FEASI BI LI TY STUDY AND THE PREFERRED ALTERNATI VE AS DI SCUSSED | N THE PROPCSED PLAN, A PUBLIC
MEETI NG WAS HELD | N THE HOAE VALLEY ELEMENTARY SCHOOL ON AUGUST 2, 1990 ALL COWVENTS RECEI VED BY
THE US EPA PRICR TO THE END OF THE PUBLI C COMMENT PERI CD, | NCLUDI NG THOSE EXPRESSED VERBALLY AT
THE PUBLI C MEETI NG, ARE ADDRESSED | N THE RESPONSI VENESS SUMVARY CONTAI NED I N APPENDI X A CF TH' S
DOCUMENT. COMMVENTS FROM THE COMMONWEALTH COF KENTUCKY ARE ADDRESSED | NDEPENDENTLY FROM THE
RESPONSI VENESS SUMVARY AND ARE CONTAI NED | N THE ADM NI STRATI VE RECCRD.

#SRRA
SCOPE AND RCLE OF RESPONSE ACTI ON

THE RESPONSE ACTION FOR THE SI TE | S | NTENDED TO ADDRESS THE ON-SI TE SO LS THAT STILL CONTAI N
CONTAM NATI ON ABOVE ACCEPTABLE CONCENTRATI ONS W TH REGARDS TO HUVAN HEALTH AND THE ENVI RONMENT.
AS DI SCUSSED, | MVEDI ATE HEALTH THREATS WERE ALLEVI ATED THROUGH THE REMOVAL OF WASTES FROM THE
SITE. | NVESTI GATI ONS CONDUCTED AFTER THE REMOVAL AND SO L AERATI ON STUDY REVEALED RESI DUAL
CONTAM NATI ON WAS STILL PRESENT IN THE ON-SITE SO LS, PRI MARILY | N SEVERAL DI STI NCT LOCATI ONS.
GROUNDWATER AND SURFACE WATER SAMPLES ESTABLI SHED THAT CONTAM NATI ON HAD NOT' M GRATED FROM THE
SI TE | N CONCENTRATI ONS ABOVE SAFE DRI NKI NG LEVELS, HOWNEVER THE KARST GECLOGY LIM TED THE ABI LI TY
TO SAMPLE GROUNDWATER DI RECTLY UNDERNEATH THE SI TE.

THE SELECTED ALTERNATI VE FOCR REMEDI ATI NG THE SI TE WLL ADDRESS THE CONTAM NATI ON REMAI NI NG | N
THE ON-SI TE SO LS AND CONTAM NATI ON THAT COULD BE RELEASED | NTO THE GROUNDWATER.  THE PRI NCI PAL
THREAT TO HUVAN HEALTH AND THE ENVI RONMVENT |'S FROM THE POSSI BLE | NGESTI ON OR DERVAL CONTACT W TH
THE CONTAM NATED SO LS. A SECONDARY THREAT WOULD BE FROM | NGESTI ON OF CONTAM NATED GROUNDWATER.
CURRENTLY, GROUNDWATER SAVPLES TAKEN AT BOUTWELL SPRI NG | NDI CATE THAT CONTAM NATION | S BELOW THE
MCLS OR HEALTH BASED LEVELS. GROUNDWATER CONDI TI ONS AT THE SI TE COULD NOT BE DETERM NED BECAUSE
OF THE KARST CONDI TIONS. R SKS FROM THE SI TE ARE I NCLUDED I N THE JULY 1990 RI REPCRT AND ARE
LATER SUMVARI ZED I N TH' S DOCUMENT.

#SSC
SUMVARY CF SI TE CHARACTERI STI CS

POST- REMOVAL/ PCST- AERATI ON SAMPLI NG OF THE SI TE AND BOUTVELL SPRI NG WAS CONDUCTED | N MARCH 1990.
RESULTS FROM TH S LATEST SAMPLI NG ROUND G VE THE BEST | NDI CATI ON OF CURRENT CONDI TI ONS AT THE
SI TE.



NATURE AND EXTENT OF CONTAM NATI ON

APPROXI MATELY 9, 150 DRUVS AND CONTAI NERS OF HAZARDOUS CHEM CALS WERE DI SPCSED OF AT THE HOWNE
VALLEY LANDFI LL BETWEEN 1967 AND 1976. RES|I DUAL CONTAM NATI ON LEFT IN THE SO L, PRI MARI LY FROM
LEAKI NG DRUMS AND NON- CONTAI NERI ZED WASTES DI SPCSED AT THE SI TE, APPEARS TO BE THE ONLY

REVAI NI NG CONTAM NATI ON.  ANALYSI S OF BOTH ON-SI TE AND OFF-SITE SO L, GROUNDWATER, SURFACE
WATER, AND SEDI MENTS | NDI CATES THAT CONTAM NATI ON AT THE SITE IS LOCATED | N THE SUBSURFACE SO L
FROM 1 TO 9 FEET I N DEPTH. ORGANI C SUCH AS 1,1, 1- TRI CHLORCETHANE, 1, 2- DI CHLORCETHENE,

1, 1- Dl CHLORCETHANE, AND TETRACHLORCETHENE ALONG W TH | NORGANI CS SUCH AS CHROM UM COPPER, ZI NC
AND CYANI DE ARE THE PRI MARY CONTAM NANTS.

SURFACE WATER

1. ON SITE SURFACE WATER SURFACE WATER TRAVELI NG ACRCSS THE SI TE AND | NTO THE ON-SI TE SI NKHCOLE
WAS CALCULATED TO BE FLOWN NG AT A RATE OF APPROXI MATELY 3.8 GALLONS PER M NUTE.  MEASUREMENTS
WERE MADE LESS THAN 12 HOURS AFTER A MAJOR PRECI PI TATI ON EVENT. ON-SI TE SURFACE WATER FLOW
RESULTI NG FROM STORMVS |'S VERY SHORT | N DURATI ON, USUALLY LASTI NG LESS THAN 24 OR 48 HOURS.
BETWEEN PRECI Pl TATI ON EVENTS THERE IS NO FLON NG OR PONDED SURFACE WATER AT THE SI TE.

ONLY ONE ORGANI C COVPQUND WAS DETECTED | N THE SURFACE WATER FLOW NG TO THE ON- SI TE SI NKHOLE.
ALTHQUGH 1, 1, 1- TRI CHLORCETHANE WAS BELOW THE DETECTION LIM T, THE CONCENTRATI ON WAS ESTI MATED TO
BE 0.004 MZ L. THE MAXI MUM CONTAM NANT LEVEL (MCL) FOR 1,1, 1- TRICHLORCETHANE IS 0.2 MY L.
ANALYTI CAL RESULTS ARE PRESENTED I N TABLE 11.

2. OFF-SITE SURFACE WATER OFF- SI TE SURFACE WATER SAMPLI NG WAS DEPENDENT UPCON THE MARCH 1990
DYE- TRACE STUDY. SI NCE DYE WAS NOT DETECTED I N ANY OFF- SI TE SURFACE WATERS, NO SAMPLES WERE
COLLECTED. GROUNDWATER SAMPLES WERE COLLECTED FROM AREA SPRI NGS AND ARE PRESENTED UNDER THE
GROUNDWATER SECTI ON.

SEDI MENTS

1. ONSITE SEDI MENTS: ANALYSES OF SEDI MENTS I N THE ON-SI TE SI NKHCLE DI D NOT DETECT ANY

VOLATI LE ORGANI C CHEM CALS, SEM - VOLATI LE ORGANI C, PESTI G DES, OR PCBS, HONEVER COPPER WAS
DETECTED AT SLI GHATLY ELEVATED CONCENTRATIONS.  THE MAJORITY OF METALS IN THE SEDI MENT WERE | RON,
CALCIUM AND ALUM NUM NATURALLY OCCURRI NG METALS I N LI MESTONE AND WEATHERED CLAY. THE CYAN DE
CONCENTRATI ON WAS 0.6 MJ KG  RESULTS OF THE ANALYSES ARE PRESENTED | N TABLE 12.

2. OFF-SITE SEDI MENTS: OFF-SI TE SEDI MENT SAMPLES WERE COLLECTED AT BOUTWELL SPRING TH'S

PARTI CULAR SPRI NG WAS DETERM NED, THROUGH THREE DYE- TRACE STUDI ES, TO BE THE DI SCHARGE PO NT FOR
WATER ENTERI NG THE ON-SI TE SI NKHOLE. NO VOLATI LE ORGANI C, BASE/ NEUTRAL EXTRACTABLE ORGANI C,

ACI D EXTRACTABLE ORGANI C, PESTI CI DES OR PCBS WERE DETECTED IN THE SAMPLES. THE ONLY EXCEPTI ON
WAS PHENOL WH CH WAS ESTI MATED TO HAVE A CONCENTRATION CF 0.2 PPM  THE DRI NKI NG WATER

HEALTH BASED STANDARD FOR PHENCL IS 4.2 PPM  METALS CONCENTRATI ONS WERE BELOW U. S EPA DRI NKI NG
WATER STANDARDS. A CYAN DE CONCENTRATI ON OF 0.9 PPM WAS | NDI CATED | N THE SPRI NG SEDI MENT,
HOMNEVER, CYANI DE WAS ALSO FOUND I N THE FI ELD BLANK. TABLE 12 PRESENTS THE RESULTS FOR THE
ANALYSI S OF THE OFF-SI TE SEDI MENT SAMPLE.

GROUNDWATER

GROUNDWATER SAMPLI NG | NVOLVED BOTH BOUTWELL SPRING THE ONLY DI SCHARGE PO NT DI SCOVERED DURI NG
THE DYE- TRACE STUDI ES, AND PI RTLE SPRI NG THE DRI NKI NG WATER SOURCE FOR THE HONE VALLEY AREA

1. BQUTWELL SPRING THE RESULTS COF THE BQUTWELL SPRI NG SAMPLES SHOWNED NO DETECTABLE
CONCENTRATI ONS OF ACI D OR BASE/ NEUTRAL EXTRACTABLE ORGANI C, PCB, PESTI Cl DES OR VOLATI LE ORGAN C.



ALL METAL CONCENTRATI ONS WERE W THI N US EPA DRI NKI NG WATER STANDARDS.

A TRACE AMOUNT OF CYANI DE WAS DETECTED AT A CONCENTRATION OF 0.006 MJ L. TH' S SAVPLE, LIKE THE
SEDI MENT SAMPLE, NMAY HAVE BEEN CONTAM NATED BY ANOTHER SOURCE SI NCE THE FI ELD BLANK ALSO
CONTAI NED CYANI DE AT A CONCENTRATI ON OF 0. 008 MY L.

2. PIRTLE SPRING WATER FROM PI RTLE SPRI NG SHONED NO DETECTABLE PESTI Cl DES, PCBS, BASE/ NEUTRAL
OR ACI D EXTRACTABLE CRGANI C, VOLATI LE ORGANI C, OR METALS.

ON-SITE SO LS

1. I NORGANI CS ANALYSES: SO L SAMPLI NG FOR | NORGANI CS WAS UNDERTAKEN | N THE QUTLYI NG AREAS COF
THE SI TE ORI A NALLY USED FOR THE DI SPCSAL OF DRUMS CONTAI NI NG HEAVY METAL SLUDGES SUCH AS THE
BLUE- GRAY PLATI NG SLUDGES AND THE COPPER- CYANI DE BEARI NG SLUDGES. FI GURE 18 SHOWS THE LOCATI ON
OF THE QUTLYI NG AREAS. TOTAL SI ZE OF THESE AREAS WAS APPROXI MATELY 45, 000 SQUARE FEET WTH SO L
DEPTHS RANG NG FROM 1 TO 3 FEET. | N ORDER TO ACCURATELY DELI NEATE | NORGANI C CONTAM NATI ON, 23
SAMPLES WERE COLLECTED AND ANALYZED FOR THE FCOLLOWN NG CONTAM NANTS OF CONCERN: CCPPER, CHROM UM
AND ZI NC. SAMPLE LOCATI ONS ARE SHOM I N FI GURE 19. THESE THREE METALS WERE SELECTED SI NCE THEY
WERE THE PRI MARY CONTAM NANTS IN THE SLUDGES BURI ED I N THE QUTLYI NG AREAS. FOR | NORGANI CS AT
THE SI TE, HEALTH BASED CLEANUP LEVELS CAN BE ESTABLI SHED BY BACK- CALCULATI NG SO L | NGESTI ON

RI SKS TO A HAZARD | NDEX OF 1 FOR EACH CHEM CAL. ASSUM NG A 16 KG CHI LD | NGESTED 200 M& DAY OF
CONTAM NATED SO L FOR 365 DAYS/ YEAR, THE FOLLOW NG SALS FOR THE CONTAM NANTS OF CONCERN VERE
CALCULATED:

CHROM UM VI 400 MF KG
COPPER 2,300 M7 KG
ZINC 16, 000 MJ KG

OF THE 23 SAMPLES, FOUR WERE ANALYZED FOR US EPA' S TARGET COMPCUND LI ST(TCL) OF VOLATILE

ORGANI C, SEM - VOLATI LE ORGANI C, PCBS, PESTICI DES, METALS AND CYANIDE. TH S WAS DONE TO CONFI RM
THAT METALS OR ORGANI C, OTHER THAN THE CONTAM NANTS OF CONCERN, DI D NOT EXI ST IN THE ON-SI TE

SA LS.

TABLE 13 PRESENTS THE RESULTS OF THE | NORGANI C SAMPLI NG AND TABLE 14 PRESENTS THE TCL RESULTS.
LOCATI ONS WHERE CONTAM NANTS WERE FOUND ABOVE SALS ARE SHOWN I N FI GURE 20. CHROM UM WAS THE
ONLY METAL FOUND TO EXCEED THE SI TE SAL. TH S OCCURRED | N TWD SURFACE LOCATI ONS AT
CONCENTRATI ONS OF 680/ 690 M& KG AND 1, 700/ 1,800 MJ KG  CO NCI DENTLY, BOTH LOCATI ONS HAD BEEN
PREVI QUSLY SELECTED TO UNDERGO DUPLI CATE ANALYSI S.

2. ORGAN C ANALYSES: SO L SAMPLI NG FOR CRGANI C, W TH THE EXCEPTION OF THE TCL SAMPLES I N THE
QUTLYI NG AREAS, WAS LIM TED TO THE CENTRAL AREA OF THE SI TE WHERE SI LI CONE COMPQUNDS HAD BEEN

DI SPOSED. PREVI QUS ORGANI C SAMPLI NG WAS CONDUCTED | N THE OUTLYI NG AREAS AND THE ONLY LOCATI ON
FOUND TO EXCEED THE SALS WAS AERATED. THE APPROXI MATE SI ZE OF THE CENTRAL AREA | S 50, 000 SQUARE
FEET. SO L DEPTHS RANGE FROM 1 TO 3 FEET NEAR THE EDGES AND UP TO 9 FEET IN THE M DDLE. TWELVE
LOCATI ONS WERE SELECTED FOR SAMPLI NG  SAMPLES WERE TAKEN AT THE SURFACE, AT 3 FEET AND AT
BEDROCK (USUALLY BETWEEN 6 AND 9 FEET). |IN TOTAL, 38 SAMPLES WERE COLLECTED AND ANALYZED FOR
THE FOLLON NG ORGANI C: 1, 1- DI CHLOROETHANE, 1, 2- DI CHLORCETHENE, 1, 1, 1- TRI CHLORCETHANE AND
TETRACHLORCETHENE. ONE LOCATI ON ALONG THE WESTERN SI DE OF THE CENTRAL AREA WAS CHOSEN TO
UNDERGO TCL ANALYSI S FOR VOLATI LE ORGANI C, BASE/ NEUTRAL AND ACI D EXTRACTABLES, PESTI Cl DES, PCBS,
CYANI DE AND METALS.

THE FOUR ORGANI C LI STED ABOVE WERE SELECTED FOR ANALYSI S BECAUSE THEY WERE REPEATEDLY FOUND I N
WASTE SAMPLES AND SI TE SAMPLES MORE FREQUENTLY AND I N H GHER CONCENTRATI ONS THAN ANY OTHER
COVPOUNDS. ALL ARE SLI GATLY SOLUBLE, W TH THE EXCEPTI ON OF 1, 1- DI CHLORCETHANE WH CH | S ALMOST



I NSCLUBLE. THEI R PRI MARY TRANSPORT PROCESS | S VOLATI LI ZATI ON WH LE THE PREDOM NANT

ENVI RONMVENTAL FATE DETERM NI NG PROCESS |'S OXI DATI ON. PERSI STENCE OF THESE ORGANIC | S FAIRLY LOW
WHEN OXI DATI ON PROCEEDS AT A NORVAL RATE, A TYPI CAL HALF-LI FE CAN RANGE FROM SEVERAL HOURS TO
TWO MONTHS.  THE ONLY EXCEPTION | S FOR 1, 1, 1- TRI CHLORCETHANE WH CH HAS A HALF-LI FE OF FI VE
MONTHS TO 8 YEARS. THE MOST TOXI C COMPQUND OF THE FOUR | S TETRACHLORCETHENE. | T SHOULD BE
NOTED THAT SI GNI FI CANT LEVELS OF TETRACHLORCETHENE CONCENTRATI ONS STILL REMAI NED 16 MONTHS AFTER
POST- REMOVAL SAVPLI NG, | NDI CATI NG THAT OXI DATION I N THE ON-SI TE SUBSURFACE SO LS |'S PROCEEDI NG
AT A VERY SLOW RATE.

NO FEDERAL APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS) HAVE BEEN DEVELOPED FOR
CONTAM NANTS IN SO L MEDIA. ACTION LEVELS FOR SO L CLEANUP OF ORGANI CS AT THE SI TE WERE

ESTABLI SHED BASED UPON MCLS AND AS A FUNCTI ON OF THE SO L PARTI TI ONI NG CCEFFI Cl ENT (KD) VALUES
FOR | NDI VI DUAL COVPOUNDS AND GROUNDWATER CONCENTRATI ONS RESULTI NG FROM THE PARTI TI ONI NG OF THESE
COVPOUNDS | NTO THE LI QUI D PHASE. THE KD VALUES WERE DETERM NED DURI NG SO L COLUWN TESTS.

KD = MASS OF SCLUTE ON SCLID PHASE/ UNI T MASS PER SOLI D PHASE MASS OF SCLUTE IN LI QUI D
PHASE/ VOLUME OF SOLUTI ON

A MORE DETAI LED EXPLANATI ON |'S CONTAI NED | N APPENDI X C OF THE JULY 1990 R REPCRT. THE SALS
CALCULATED USI NG THE KD DATA WERE COVPARED W TH HEALTH BASED CRI TERI A AND THE MORE CONSERVATI VE
VALUE WAS | MPLEMENTED. THE RATI ONALE FOR TH S APPROACH CONSI DERED THE FACT THAT A KD CALCULATI ON
I'S NOT REPRESENTATI VE OF GROUND- WATER FLOW I N A KARST TERRAIN. THE SALS WERE ESTABLI SHED TO
PROTECT HUVAN HEALTH AND THE ENVI RONMENT.  SAFE DRI NKI NG WATER ACT MCLS AND HEALTH BASED LEVELS
(WHEN MCLS WERE NOT AVAI LABLE) WERE USED AS CLEANUP CRI TERI A FOR PROTECTI ON OF GROUNDWATER  THE
SALS FOR THE SI TE ARE LI STED BELOW (1, 1- DI CHLORCETHANE DCES NOT HAVE A DRI NKI NG WATER STANDARD
FROM VWH CH TO CALCULATE AN SAL):

1,1, 1- TRI CHLORCETHANE 117. 30 Md KG
1, 2- DI CHLORCETHENE 7.72 Md KG
TETRACHLOROETHENE GT 7.50 Md KG

RESULTS OF THE SAVPLI NG ARE PRESENTED I N TABLE 15 AND ARE DI SCUSSED BELOWN  TETRACHLORCETHENE
WAS FOUND | N ONE SURFACE LOCATI ON ABOVE | TS SAL. THE ACTUAL CONCENTRATI ON WAS 80 Md KG  THE
OTHER THREE ORGANI CS WERE NOT DETECTED I N ANY CF THE SURFACE SO L SAMPLES.

SAMPLES COLLECTED AT 3 FEET CONTAINED 1, 1, 1- TRI CHLOROETHANE, 1, 2- DI CHLORCETHENE AND
TETRACHLORCETHENE ABOVE THEI R SALS. THE BROADEST SPACI AL DI STRI BUTI ON AT TH S DEPTH WAS FOUND
FOR THE COVPCUND TETRACHLORCETHENE. ONLY ONE SAMPLE TAKEN AT 3 FEET CONTAI NED 1, 1- DI CHLORCETHANE
ABOVE | TS DETECTION LIMT. FOR SAMPLES DEEPER THAN 3 FEET, PRIMARILY AT 6 AND 9 FEET,

1,1, 1- TR CHLORCETHANE AND TETRACHLORCETHANE WERE FOUND ABOVE THEI R SALS. CONCENTRATI ONS AND
LOCATI ONS ARE PRESENTED | N FI GURES 21 THRQUGH 26.

3. CYAN DE ANALYSES: FI VE LOCATIONS, FOUR IN THE QUTLYI NG AREA AND ONE | N THE CENTRAL AREA,
WERE SELECTED TO UNDERGO TCL ANALYSI S WH CH | NCLUDED ANALYSI S FOR CYANIDE. QUT OF A TOTAL COF
NI NE SAMPLES COLLECTED, FOUR HAD DETECTABLE CONCENTRATI ONS OF CYAN DE; THREE SAMPLES BELOW 1
M& KG AND ONE AT 3.6 MZ KG  THE CALCULATED HEALTH BASED SO L ACTION LEVEL FOR CYANIDE | S 1, 600
ME KG

SUMVARY

APPROXI MATELY 7, 500 CUBI C YARDS CF NEAR- SURFACE AND SUBSURFACE SO LS DEEPER THAN 6 | NCHES ARE
THE PRI MARY CONTAM NANT SQURCES REMAI NING AT THE SITE. ALTHOUGH TWD LOCATI ONS WERE FQUND TO
CONTAI N TOTAL CHROM UM CONCENTRATI ONS ABOVE THE SAL, 1,1, 1- TRI CHLORCETHANE, TETRACHLOROETHENE
AND 1, 2- DI CHLORCETHENE ARE THE MAJOR CONTAM NANTS AT THE SITE. THESE VOLATI LE ORGANI C COVPOUNDS



WERE FOUND | N THE CENTRAL PORTION OF THE SI TE WHERE NON- CONTAI NERI ZED WASTES WERE BURI ED.

I NDI VI DUAL LOCATI ONS | N THE CENTRAL AREA EXH Bl TED TRI CHLORCETHENE CONCENTRATI ONS FROM AS LOW AS
NONE DETECTABLE TO AS HI GH AS 800 PPM (BELOW 3 FEET DEEP). | T MJST BE NOTED THAT SAMPLES
ANALYZED FOR THE TOTAL COVPOUND LI ST DI D SHOW VERY LOW LEVELS COF | NORGANI CS | N THE CENTRAL AREA
AND TRACES OF ORGANICS I N THE QUTLYI NG AREAS, HOWEVER NEI THER THE | NORGANI CS NOR THE CRGANICS I N
THESE LOCATI ONS WERE FOUND AT CONCENTRATI ONS THAT CAUSED A HEALTH OR ENVI RONMENTAL RI SK

CONTAM NATED SO L VOLUMES WERE ESTI MATED USI NG TOPOGRAPH C SURVEY DATA AND AN OVERBURDEN

THI CKNESS MAP. BOTH AN OVERBURDEN THI CKNESS MAP( FI GURE 27) AND A CROSS SECTI ONAL PROFI LE OF THE
SITE (FI GQURE 28) ARE SHOM ON THE FOLLOW NG PAGES. THE EXTENT OF CONTAM NATI ON REMAI NI NG AT

THE SITE IS DEPICTED IN FI GQURE 29. THE CALCULATED VOLUMES ARE PRESENTED BELOW

METAL CONTAM NATED AREAS
AREA 1: 35 FEET X 35 FEET X 0.25 FEET = 11 CUBI C YARDS

AREA 2: 35 FEET X 35 FEET X 2.00 FEET = 91 CuUBI C YARDS
TOTAL: 102 CUBIC YARDS OF ON-SITE SO L

ORGANI C CONTAM NATED AREAS

AREA 3: (0.5 X 205 FEET) X 102 FEET X 5.1 FEET = 1,975 CUBI C YARDS
AREA 4: 102 FEET X 102 FEET X 4.5 FEET = 1, 734 CUBI C YARDS

AREA 5: 102 FEET X 170 FEET X 5.8 FEET = 3, 725 CUBI C YARDS

TOTAL: 7,434 CUBIC YARDS OF ON-SITE SO L

PATHMAYS CF M GRATI ON

EXPOSURE TO Al R AND WARMVER TEMPERATURES, CAUSES THE VOLATI LI ZATI ON OF CRGANI CS LOCATED NEAR THE
SURFACE CF THE SITE. THE VERY SVMALL PORE SPACES | N THE CLAYEY SUBSURFACE SO LS PROH BI T RAPI D
VCOLATI LI ZATI ON OF THE DEEPER VOLATILE CRGANICS.  ONLY AT A VERY SLOW RATE OVER A PERI OD CF YEARS
WOULD THESE COVPOUNDS BE ABLE TO DI FFUSE THROUGH THE SO L AND REACH THE SURFACE WHERE THEY CCOULD
ESCAPE | NTO THE ATMOSPHERE. TYPI CALLY, SUCH TRAPPED ORGANI CS UNDERGO Bl CDEGRADATI ON, HOWEVER THE
PROCESS AT TH'S SITE | S ESTI MATED TO PROCCEED QUI TE SLOALY.

ORGANI C CONTAM NANTS CAN M GRATE FROM THE SO L TO THE GROUNDWATER BENEATH THE SI TE AS RAI NVATER
PERCOLATES DOMWARD THROUGH THE SO L COLUMN. SO L ACTI ON LEVELS WERE BACK- CALCULATED FOR

1, 2- DI CHLORCETHENE, 1,1, 1- TRI CHLORCETHANE AND TETRACHLORCETHENE | N CRDER TO PROTECT GROUNDWATER
AT THE SITE DUE TO THE LONER CONCENTRATI ON OF 1, 1- DI CHLORCETHANE ON-SI TE AND | TS | NSCLUBI LI TY
IN WATER, A SAL FOR 1, 1- DI CHLORCETHANE WAS NOT CALCULATED. THE DEGREE TO WH CH A COVMPOUND W LL
TEND TO REMAI N ATTACHED TO THE SO L AS WATER PASSES THROUGH THE SO L CAN BE DESCRI BED BY I TS

SO L/ WATER PARTI TI ON CCEFFI CI ENT (KD). THE H GHER THE KD, THE MORE THAT COMPOUND TENDS TO BE
RETAI NED BY THE SO L. FOR THE COVPOUNDS CF CONCERN PRESENT AT THE SI TE, THE KD RANGED FROM 1. 47
FOR 1, 2- DI CHLORCETHENE TO LESS THAN 20 FCR TETRACHLORCETHENE. PHYSI CAL ANALYSI S OF THE SI TE

SO LS (AS SHOM | N TABLE 16), | NDI CATE THAT THE HYDRAULI C CONDUCTIVITY OF THE SO L IS LON EVEN
THOUGH THE SI TE SO LS ARE RELATI VELY | MPERVEABLE, RAI NWATER W LL STILL PERCOLATE DOM THRCOUGH
THE SO L, DI SSOLVI NG CONTAM NANTS TO A DEGREE DEPENDENT ON EACH CONTAM NANTS' KD. EVENTUALLY,
THE GROUNDWATER BENEATH THE SI TE, CONTAI NI NG LEACHED CONTAM NANTS FROM THE SO L, WLL FLOW
THROUGH THE UNDERGROUND CONDUI TS FORMVED BY NATURAL DI SSCLUTI ON OF THE LI MESTONE BEDROCK TOMARDS
BOUTWELL SPRI NG AND | NTO LI NDERS CREEK.

AN ADDI TI ONAL ROUTE FOR M GRATI ON WOULD BE SURFACE WATER RUNNI NG ACROSS THE SITE.  SUCH WATER,
ALTHOUGH PRESENT ONLY DURI NG AND | MVEDI ATELY AFTER PRECI PI TATI ON EVENTS, COULD CARRY SURFACE
CONTAM NANTS, ElI THER DI SSOLVED | NTO THE WATER OR ADSCRBED ONTO SO L PARTI CLES, | NTO THE ON-SI TE
SI NKHOLE OR ONTO PRCPERTY ADJACENT TO THE SI TE.



#SSR
SUMVARY CF SI TE RI SKS

A BASELI NE R SK ASSESSMENT WAS CONDUCTED FOR THE HOWE VALLEY LANDFI LL SI TE AND IS PRESENTED I N
THE R SK ASSESSMENT SECTI ON OF THE JULY 1990 RI REPORT. THE R SK ASSESSMENT CONSI STED OF THE

| DENTI FI CATI ON OF CHEM CALS OF | NTEREST, AN EXPOSURE ASSESSMENT, A TOXI CI TY ASSESSMENT, AND THE
CHARACTERI ZATI ON OF ENVI RONVENTAL AND HUVAN HEALTH RI SKS.

| DENTI FI CATI ON OF CONTAM NANTS OF CONCERN

THE | DENTI FI CATI ON OF HAZARDS AT THE SI TE BEGAN W TH THE SELECTI ON OF THE CONTAM NANTS CF
CONCERN. THESE CONTAM NANTS WERE FOUND | N THE ENVI RONVENT DURING THE RI AND HAVE | NHERENT TOXI C
ANDY OR CARCI NOGENI C EFFECTS THAT COULD THREATEN THE PROTECTI ON OF PUBLI C HEALTH AND THE

ENVI RONMVENT.  THREE | NORGANI C METALS, CCOPPER, CHROM UM AND ZI NC, AND CYANI DE WERE CONSI DERED
POTENTI AL CONTAM NANTS OF CONCERN DUE TO THE PRESENCE OF DRUMMED HEAVY METAL PLATI NG WASTES

BURI ED AT THE SI TE.

ONE ACI D EXTRACTABLE CRGANI C COVPOUND, 4- METHYLPHENCL, WAS DETECTED | N ONE SAMPLE FROM THE
ON-SITE POND. SINCE | T WAS NOT DETECTED | N SUBSEQUENT SAMPLI NG ACTI VI TI ES AND NEVER DETECTED | N
ANY WASTE SAMPLES, | T WAS NOT CONSI DERED A CONTAM NANT OF CONCERN.  ADDI TI ONALLY, SIX

BASE/ NEUTRAL EXTRACTABLE ORGANI C COMPOUNDS WERE DETECTED | N ON-SI TE SO L SAMPLES.  TWD OF THESE
COVPOUNDS, NAPHTHALENE AND 2- METHYLNAPTHALENE WERE FOUND | N ONLY ONE SAMPLE | N CONCENTRATI ONS
BELOW DETECTI ON LIM TS, THEREFORE THEY WERE DI SCOUNTED AS CHEM CALS CF | NTEREST. THE REMVAI NI NG
FOUR BASE/ NEUTRAL EXTRACTABLE ORGANICS, Di-N-BUTYL PHTHALATE, BUTYL BENZYL PHTHALATE, DI ETHYL
PHTHALATE AND BI S (2- ETHYLHEXYL) PHTHALATE, WERE ALSO DI SCOUNTED AS CONTAM NANTS OF CONCERN.

Dl - N- BUTYL PHTHALATE WAS SUSPECTED TO BE A RESULT OF LABORATORY CONTAM NATION SINCE | T WAS FOUND
I'N TRACE QUANTITIES IN A MAJORITY OF SAMPLES, | NCLUDI NG THE FI ELD AND LABCRATORY BLANKS. BUTYL
BENZYL PHTHALATE WAS ALSO A RESULT OF LABCRATCRY CONTAM NATI ON, WHERE AS DI ETHYL PHTHALATE WAS A
RESULT OF FI ELD CONTAM NATI ON FROM THE SAMPLER S LATEX GLOVES. BI'S (2- ETHYLHEXYL) PHTHALATE,

WH CH DEGRADES FAI RLY QUI CKLY AND IS ALMOST | NSOLUBLE I N WATER, WAS FOUND | N 1988 I N SAMPLES
TAKEN FROM THE | NSULATI ON PI LE AND THE UNDERLYING SO L. SINCE TH S COVPOUND WAS DI SCOVERED | N
ONLY ONE MARCH 1990 SO L SAMPLE ( ESTI MATED CONCENTRATION OF 0.3 PPM | T WAS NOT RETAINED AS A
CONTAM NANT COF | NTEREST.

THREE VOLATI LE ORGANI C COVPQUNDS WERE REPEATEDLY DETECTED I N S| GNI FI CANT CONCENTRATI ONS I N THE
ON-SITE SO LS. THEY WERE ALSO THE PRI MARY CONSTI TUENTS OF THE WASTES FOUND ON- SI TE, THEREFORE
THEY WERE SELECTED AS CONTAM NANTS OF CONCERN.  ALTHOUGH 1, 1- DI CHLORCETHANE WAS DETECTED I N
WASTES REMOVED FROM THE SI TE AND I N SAMPLES COLLECTED I N 1988, | T WAS DETECTED I N ONLY ONE 1990
SAMPLE AT VERY LOW CONCENTRATI ONS.  AS A RESULT, | T WAS NOT CONSI DERED A CONCERN AT THE SI TE.
SELECTED CONTAM NANTS OF CONCERN ARE:

I NORGANI CS - COPPER
- CHROM UM
- ZINC
- CYAN DE

ORGANICS - 1, 2- DI CHLORCETHENE
- 1,1, 1- TR CHLORCETHANE
- TETRACHLORCETHENE
DOSE- RESPONSE  EVALUATI ON

THE DOSE- RESPONSE EVALUATI ON PRESENTED AVAI LABLE HUVAN HEALTH AND ENVI RONVENTAL CRI TERI A FOR THE
CONTAM NANTS OF CONCERN, AND RELATED THE CHEM CAL EXPOSURE (DOSE) TO EXPECTED ADVERSE HEALTH



EFFECTS ( RESPONSE). AN EXPLANATI ON OF HOW THESE VALUES WERE DERI VED AND HOW THEY SHOULD BE
APPLI ED | S PRESENTED BELOW

CANCER POTENCY FACTOR (CPFS) HAVE BEEN DEVELOPED BY THE US EPA' S CARCI NOGENI C ASSESSMENT GROUP
FOR ESTI MATI NG EXCESS LI FETI ME CANCER RI SKS ASSCCI ATED W TH EXPOSURE TO POTENTI ALLY CARCI NOGENI C
CHEM CALS. CPFS, WHI CH ARE EXPRESSED IN UNITS OF (MJ K@ DAY)-1, ARE MULTI PLI ED BY THE ESTI MATED
I NTAKE OF A POTENTI AL CARCI NOGEN, | N M& KGE DAY, TO PROVI DE AN UPPER BOUND ESTI MATE OF THE EXCESS
LI FETI ME CANCER RI SK ASSOCI ATED W TH EXPCSURE AT THAT | NTAKE LEVEL. THE TERM " UPPER BOUND'
REFLECTS THE CONSERVATI VE ESTI MATE OF THE RI SKS CALCULATED FROM THE CPF. USE OF TH S APPROACH
MAKES UNDERESTI MATI NG OF THE ACTUAL CANCER RI SK H GHLY UNLI KELY. CPFS ARE DER VED FROM THE
RESULTS OF HUVAN EPI DEM OLOGd CAL STUDI ES CR CHRONI C ANI MAL BI QASSAYS TO WH CH ANI MAL- TO- HUVAN
EXTRAPCLATI ON AND UNCERTAI NTY FACTORS HAVE BEEN APPLI ED.

REFERENCE DOSES ( RFDS) HAVE BEEN DEVELOPED BY THE US EPA FOR | NDI CATI NG THE POTENTI AL FOR
ADVERSE HEALTH EFFECTS FROM EXPOSURE TO CHEM CALS EXH BI TI NG NONCARCI NOGENI C EFFECTS.  RFDS,

VWH CH ARE EXPRESSED | N UNI TS OF MY Kd DAY, ARE ESTI MATES OF LI FETI ME DAl LY EXPOSURE LEVELS FOR
HUVANS, | NCLUDI NG SENSI Tl VE | NDI VI DUALS.  ESTI MATED | NTAKES OF CHEM CALS FROM ENVI RONMVENTAL
MEDI A (E. G, THE AMOUNT OF A CHEM CAL | NGESTED FROM CONTAM NATED DRI NKI NG WATER) CAN BE COMPARED
TO THE RFD. RFDS ARE DERI VED FROM HUMAN EPI DEM OLOG CAL STUDI ES OR ANI VAL STUDI ES TO WH CH
UNCERTAI NTY FACTORS HAVE BEEN APPLI ED (E. G, TO ACCOUNT FOR THE USE OF ANl MAL DATA TO PREDI CT
THE EFFECTS ON HUVANS). THESE UNCERTAI NTY FACTORS HELP ENSURE THAT THE RFDS W LL NOT

UNDERESTI MATE THE POTENTI AL FOR ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR.

FOR NONCARCI NOGENS, THE RI SK TO HUVAN PCPULATI ONS | S DETERM NED BY COMPARI NG THE RFD TO THE
CHRONI C DAILY INTAKE (CDI). THE CDI IS THE LONG TERM DAI LY CONCENTRATI ON OF A CHEM CAL TO WHI CH
AN I NDI VI DUAL | S EXPOSED. A HAZARD I NDEX (H') OF LESS THAN ONE TYPI CALLY | NDI CATES THAT THERE
ARE NO APPRECI ABLE RI SKS.

NONCARCI NOGENS: (col) = HAZARD | NDEX
(RFD)

THE PRODUCT OF THE CPF AND CDI PROVI DES AN ESTI MATE OF LI FETI ME CANCER RI SKS TO HUVAN
POPULATI ONS.

CARCI NOGENS:  (CDI X CPF) = LI FETI ME CANCER Rl SK

THE LI FETI ME CANCER RI SK I'S THE PROBABI LI TY THAT A SPECI FI C ADVERSE EFFECT WLL OCCUR UNDER THE
DEFI NED CONDI TI ONS OF EXPCSURE. THI S PARTI CULAR METHOD ASSUMES THAT CANCER R SKS ARE ADDI Tl VE
SO THAT THE OVERALL CANCER RI SK CAN BE ESTABLI SHED BY SUWM NG THE | NCREMENTAL Rl SKS.

FOR CARCI NOGENS OR SUSPECTED CARCI NOGENS, A QUANTI TATI VE RI SK ASSESSMENT | NVOLVES CALCULATI NG
THE R SK LEVELS CONSI DERED TO REPRESENT THE PROBABI LI TY CR RANGE OF PROBABI LI TI ES OF DEVELCOPI NG
ADDI TI ONAL | NCI DENCES OF CANCER UNDER THE PRESCRI BED EXPOSURE CONDI TI ONS.  THE EXPRESSED RI SKS
ARE PRCBABI LI TI ES GENERALLY EXPRESSED | N SCI ENTI FI C NOTATION (E.G 1 X (10-6)). AN EXCESS

LI FETI ME CANCER RISK OF 1 X (10-6) |NDI CATES THAT, AS A PLAUSI BLE UPPER BOUND ESTI MATE, AN

I NDI VI DUAL HAS A ONE | N ONE M LLI ON CHANCE OF DEVELOPI NG CANCER OVER A 70- YEAR LI FETI ME AS A
RESULT OF SI TE- RELATED EXPCSURE TO A CARCI NOGEN. THESE CALCULATED RI SK ESTI MATES SHOULD BE
EVALUATED AGAI NST A TARGET LEVEL.

R SK LEVELS OF 1 X (10-4) TO 1 X (10-6) CAN BE USED TO DETERM NE THE " ENVI RONMVENTAL

SI GNI FI CANCE" OF THE RI SK | NCURRED AND ARE USED AS A TARCET RANGE FOR REMEDI AL PURPCSES (US EPA,
1988). A RISK LEVEL GREATER THAN 1 X (10-4) |S CONSI DERED TO PRESENT AN UNACCEPTABLE Rl SK W TH
REGARD TO HUVAN HEALTH I N AN ENVI RONMENTAL CONTEXT, WHEREAS RI SK LEVELS LESS THAN 1 X (10-6) ARE
CONSI DERED ACCEPTABLE BY EPA.  THE TERM "I NSI GNI FI CANT" | S NOT MEANT TO | MPLY ACCEPTABI LI TY;



HOMNEVER, | T PUTS NUMERI CAL RI SK ESTI MATES | NTO PERSPECTI VE.
EXPOSURE AND TOXI G TY ASSESSMENT

THE EXPOSURE ASSESSMENT | DENTI FI ED POTENTI AL PATHWAYS AND RCQUTES FOR CONTAM NANTS COF CONCERN TO
REACH THE RECEPTORS AND THE ESTI MATED CONTAM NANT CONCENTRATI ON AT THE PO NTS OF EXPOSURE.
CONTAM NANT RELEASE MECHANI SM5 FROM ENVI RONMVENTAL MEDI A VERE ALSO PRESENTED.

AT THE HONE VALLEY LANDFILL, THE CURRENT RECEPTOR POPULATI ON WAS | DENTI FI ED AS LIM TED TO THE
RESI DENTI AL COMMUNI TY SURROUNDI NG THE SI TE AND PERSONS THAT USE THE SI TE FOR H KI NG HUNTI NG AND
RI DI NG DI RT Bl KES OR ALL- TERRAI N VEHI CLES.

THE POTENTI AL EXPOSURE PATHWAYS EVALUATED | NCLUDED THE DI RECT OR | NCl DENTAL | NGESTI ON OF SURFACE
WATER AND THE | NHALATI ON OF DUST PRCDUCED BY DI RT Bl KES OR ALL- TERRAIN VEH CLES. EXPOSURE TO

S| TE SUBSURFACE SO L DEEPER THAN 6 | NCHES WAS NOT ANTI Cl PATED TO OCCUR UNDER CURRENT CONDI TI ONS
OR FUTURE- USE CONDI TI ONS. FUTURE RECEPTCOR PCPULATI ONS COULD | NCLUDE RESI DENTS LIVING I N A HOUSE
BU LT ON THE SI TE. UNDER SUCH A FUTURE SCENARI O POTENTI AL EXPOSURE PATHWAYS WOULD BE THE SAME
AS THOSE PREVI QUSLY MENTI ONED BUT SHOULD ALSO | NCLUDE THE DI RECT CONTACT ANDY OR THE | NGESTI ON OF
GROUNDWATER

OFF- SI TE PATHWAYS WERE NOT EVALUATED I N THE RI SK ASSESSMENT BECAUSE SI GNI FI CANT CONTAM NATI ON
ATTRI BUTABLE TO THE SI TE WAS NOT FQUND OFF- SI TE.  DURI NG H GH WATER FLOW PERI CDS, SOME SURFI Cl AL
SO L AND SEDI MENTS CCOULD BE FLUSHED | NTO THE ON-SI TE SI NKHOLE, HOMEVER THE DI LUTI ON AND SPATI AL
DI STRI BUTI ON COFF- SI TE WOULD DECREASE CONTAM NANT CONCENTRATI ONS TO BELOW DETECTI ON LI M TS.

RI SK CHARACTERI ZATI ON

IN TH'S R SK ASSESSMENT BOTH THE PROBABLE AVERACE R SK (PAR) AND THE PCSSI BLE MAXI MUM Rl SK ( PMR)
WERE CALCULATED FOR EACH GROUP OF CHEM CALS. THE PAR USED MOST PROBABLE EXPOSURE ASSUMPTI ONS TO
ESTI MVATE AVERAGE R SK.  THE PMR | NCREASED EXPOSURE ASSUVPTI ON VALUES TO ESTI MATE THE MAXI MUM

RI SK THAT WOULD BE EXPECTED TO BE EXPERI ENCED BY AN | NDI VI DUAL.

A, CURRENT S| TE USE

THE FOLLOW NG SCENARI O WAS BASED UPON THE ASSUMPTI ON THAT AN | NDI VI DUAL COULD ACCESS THE SI TE

El THER BY FOOTI OR BY VEHI CLE. CURRENTLY, WARNI NG SI GNS ARE POSTED AT THE PRI MARY ENTRANCES,
HOMNEVER THE SITE | S STILL ACCESSABLE. THE RI SK ASSESSMENT FOR CURRENT SI TE USAGE ASSUMED THAT A
LOCAL | NDI VI DUAL COULD ACCESS THE SI TE FOR A TOTAL OF 55 YEARS; AS A CH LD (6-11 YEARS OLD) AND
AS AN ADULT (12-62 YEARS OLD). USI NG | NFORVATI ON FROM THE NATI ONAL WEATHER SERVI CE I N

LQU SVI LLE, KENTUCKY, | T WAS ALSO ASSUMED THAT WEATHER CONDI TI ONS WOULD ONLY BE FAVORABLE FOR
CH LDREN TO PLAY AT THE SI TE 120- 180 DAYS PER YEAR OF THESE DAYS, A CHI LD WOULD ONLY PLAY AT
THE SI TE 67 PERCENT OF THE TI ME OR 40-60 DAYS.

OLDER CHI LDREN, ABOVE AGE 12, AND ADULTS WERE ASSUMED TO HUNT ON THE SI TE FOR AN AVERAGE OF 20.8
DAYS PER YEAR (US DEPARTMENT OF THE | NTERI OR AND US DEPARTMENT OF COMMVERCE). FOR CALCULATI ON
PURPCSES, THE FREQUENCY WAS ASSUMED TO BE 20 DAYS PER YEAR FOR THE PAR AND 40 DAYS PER YEAR FOR
THE PMR  FOR LI FETI ME USACGE, A 25- YEAR DURATI ON WAS UTI LI ZED FOR THE PAR AND 50 YEARS FCR THE
PMR

RI SK CALCULATI ONS ASSUMED THAT A CHI LD BETWEEN 9 AND 10 YEARS CLD WOULD VEI GH APPROXI MATELY 30
KG OR 66 LBS. THE CONTACT RATE WAS ESTABLI SHED FROM THE ESTI MATED EXPOSURE SURFACE AREA FOR THE
ARVS AND HANDS OF 1880 CWM2 AND A CONTACT RATE CF 0.5-1.5 M CV2. THE RESULTANT SO L CONTACT
RATE WAS 940 ME DAY FOR THE PAR AND 2820 MY DAY FOR THE PMR  THE AVERAGE VEI GHT AND YEARS COF
EXPOSURE FCR AN ADULT AT THE SI TE WAS ASSUMED TO BE 70 KG AND 70 YEARS.



1. R SK FROM ON-SI TE SURFACE SO L: THE SO L | NGESTI ON RATE FOR A CHI LD AT THE SI TE FOR THE PAR
AND THE PMR WERE ASSUMED TO BE 100 ME DAY AND 200 MF DAY, RESPECTI VELY (US EPA, 1989). THE
ADULT SO L | NGESTI ON RATE WAS CALCULATED TO BE 50 MY DAY FOR THE PAR AND 100 M& DAY FOR THE PMR
SO L CONTACT RATES WERE 495 M& DAY (PAR) AND 1485 ME DAY (PMR). ABSORPTI ON PERCENTAGES VERE 10
PERCENT FOR VCOLATI LE ORGANICS AND O PERCENT FOR | NORGANICS. WHEN THE RI SK WAS RECALCULATED
ASSUM NG 1 PERCENT DERVAL ABSCRPTI ON COF | NORGANI CS FROM SO L, THE R SK WAS NOT SI GNI FI CANTLY

I NCREASED (RESULTS NOT TABLED). A SUMVARY OF THE R SK ASSESSMENT CRI TERI A | S PRESENTED | N THE
RI SK ASSESSMENT SECTI ON AND APPENDI X G CF THE JULY 1990 RI REPCRT.

I NDI VI DUAL RI SKS, CALCULATED FOR EACH SO L SAVPLE LOCATI ON, ARE PRESENTED I N TABLE 17. Fl GURE
30 WAS | NCLUDED TO SHOW THE SAMPLI NG LOCATI ONS. THE TOTAL LI FETI ME CANCER R SK ASSOCI ATED W TH
EXPOSURE TO O\ SI TE SO LS AT A SPECI FI C LOCATI ON RANGED FROM NO DETECTABLE | NCREASE | N RI SK TO A
MAXI MUM R SK OF 1 X (10-6). THE AVERAGE RI SK ASSOCI ATED W TH EXPOSURE WAS 1 X (10-9) AND 5 X
(10-9) FOR THE PAR AND PMR RESPECTI VELY. THE TOTAL H FOR NONCARCI NOGENS AVERAGED FROM 2 X
(10-3) (PAR) TO 7 X (10-3) (PMR). RETURNING TO THE SAME AREA FOR A LI FETI ME COULD RESULT IN A
RISK WTH A MAXI MUM CALCULATED H OF 0.4. NO H' S WERE ABOVE 1, | NDI CATING RI SKS ARE M NI MAL.

2. RISKS FROM ON SI TE SURFACE WATER ALTHOUGH ON- SI TE SURFACE WATERS ARE EPHEMERAL AND
SHALLOW FOR THE RI SK ASSESSMENT THEY WERE ASSUMED TO BE 1 FOOT | N DEPTH, DEEP ENOUGH FOR
EXPOSURE TO HANDS, FEET AND LOWER LEGS. THE AVERAGE TOTAL BODY SURFACE AREA FOR A 9 TO 10 YEAR
OLD MALE CHI LD WAS 10, 700 CM2. THE SURFACE AREA POTENTI ALLY EXPCSED TO SURFACE WATER WAS
CALCULATED TO BE 2,675 CV2. DURATION OF A CHI LD S EXPCSURE FOR THE PAR AND PMR VERE 30 M NUTES
AND 60 M NUTES, RESPECTI VELY. ASSUM NG HUNTERS WORE WATERPROCF BOOTS, THE DURATI ON OF CONTACT
WAS 15 TO 30 M NUTES. FOR ADULTS STANDI NG | N SURFACE WATER, THE EXPOSURE AREA WAS 2, 200 CMVR.

SI NCE PONDS DO NOT EXI ST ON-SI TE AND THE | NTERM TTENT STREAVS ONLY FLOW AFTER PRECI Pl TATI ON
EVENTS, THE RI SK CALCULATI ONS FOR SURFACE WATERS | NCLUDED ONLY THE ONE SAMPLE COLLECTED | N MARCH
1990. ACTUAL CONCENTRATI ONS | N THE SAMPLE WERE USED TO CALCULATE R SKS. NO CARCI NOGENI C
COVPOUNDS WERE FOUND, THEREFORE THEI R RI SKS COULD NOT BE CALCULATED. THE H FOR THE

NONCARCI NOGENS WERE 2 X (10-4) (PAR) AND 1 X (10-3) (PMR). RESULTS ARE PRESENTED | N TABLE 18.

3. AR EM SSIONS: THE PRI MARY SOURCE OF EXPOSURE TO Al R CONTAM NANTS |'S THROUGH THE DUST
GENERATED OR VOLATI LES RELEASED BY RI DI NG Di RT Bl KES OR ALL- TERRAI N VEHI CLES ACROSS THE SI TE.

Rl SK CALCULATI ONS WERE BASED UPON THE MODEL DEVELCPED BY | CF CLEMENTS (1989). EM SSI ON RATES
AND Al R CONCENTRATI ONS ESTI MATED FROM DUST GENERATI ON ARE PRESENTED | N TABLE 19. THE HUMAN
HEALTH RI SKS ASSOCI ATED W TH THI S SOURCE ARE PRESENTED | N TABLE 20. THE TOTAL LI FETI ME CANCER
Rl SKS RANGED FROM 3 X (10-8) (PAR) TO 7 X (10-7) (PMR). THE ADDI TI ONAL RI SK DUE TO

VOLATI LI ZATI ON OF CONTAM NATI ON ASSOCI ATED W TH DUST PARTI CLES IS M NI MAL, SI NCE THE PMR

ASSOCI ATED W TH PCE ( THE ORGANI C VOLATI LE ORGANI C CONTAM NANT OF CONCERN) |'S ONLY 6.6 X (10-13).

B. FUTURE SI TE USE

UNDER THI S SCENARIO I T | S ASSUMED THAT A HOUSE COULD BE PLACED ON THE SITE. THE SAME POTENTI AL
PO NTS OF EXPCSURE, |.E. AIR | NTERM TTENT STREAM5S AND SO L WOULD STILL EXI ST, HOAEVER THE RI SK
ASSCCI ATED W TH Al R AND SURFACE WATER WOULD BE MJUCH SMALLER THAN THE RI SKS ASSCOCI ATED WTH SO L
AND ON- S| TE GROUNDWATER.  SHORT- TERM EXPOSURE TO VOLATI LE ORGANI CS RELEASED | NTO THE ATMOSPHERE
COULD RESULT FROM EXCAVATI ON ACTI VI TIES | F UNDERTAKEN | N THE CENTRAL AREA OF THE SI TE. BASED
UPON Al R MONI TORI NG DURI NG THE SO L AERATI ON PRQJECT, TOTAL VOLATILE CRGANICS COULD I NI TIALLY BE
300 PPM ABOVE THE AERATED SO LS, BUT WOULD FALL BELOW 50 PPM WTHI N AN HOUR. OSHA' S 8- HOUR TI ME
WEI GHTED AVERAGE LIM TS I NDI VI DUAL ORGANI CS TO A RANGE CF 100 TO 350 PPM HOWEVER, DUE TO

DI SPERSI ON, THE CONCENTRATI ON OF VOLATI LE ORGANI CS | N THE BREATH NG ZONE OF CONSTRUCTI ON WORKERS
WOULD BE CONSI DERABLY LESS THAN THESE VALUES.

1. RISKS FROM ON-SI TE SO L: THE FUTURE USE SCENARI O ASSUVED THAT A CHI LD COULD DI G DOMWN



APPROXI MATELY 6 | NCHES AND BE EXPOSED TO CONTAM NATED SO L. I T SHOULD BE NOTED THAT, WTH
REGARD TO VOLATI LE ORGANICS, AN | NDI VI DUAL WOULD HAVE TO DI G DOWN | N DI FFERENT AREAS OR TO
SEVERAL DI FFERENT DEPTHS | N THE SAMVE AREA EACH DAY TO EXPCSE FRESH SO L SURFACES TO BE EXPOSED
TO COVPOUNDS AT ELEVATED CONCENTRATI ONS.

FOR ON- SI TE RESI DENTS, CHI LDREN S AGES RANGED FROM 2 TO 12 YEARS OLD W TH AVERAGE AGE BEI NG 7
YEARS OLD. THE AVERACGE WVEI GHT FOR SUCH A CHI LD WAS ESTI MATED TO BE 25 KG (US EPA, 1989). THE
EXPOSURE FREQUENCY RATE FOR THE PAR WAS 120 DAYS PER YEAR AND FOR THE PMR 240 DAYS PER YEAR
ADULTS WOULD BE EXPCSED FOR A DURATION OF 25 TO 50 YEARS W TH 40 TO 120 DAYS OF EXPOSURE EACH
YEAR. SO L CONTACT RATES, ABSCRPTI ON DATA AND | NCI DENTAL SO L | NGESTI ON RATES REVAI NED THE SAME
AS THCSE I N THE CURRENT USE SCENARI O AS WTH THE CURRENT USE SCENARI O WHEN RI SK WAS
RECALCULATED ASSUM NG 1 PERCENT DERVAL ABSCRPTI ON OF | NORGANI CS FROM SO L, THE RI SK DI D NOT

I NCREASE SI GNI FI CANTLY.

CALCULATED RI SKS FOR EACH SO L SAVPLI NG LOCATI ON ARE PRESENTED | N TABLE 21. FI GURE 30 SHOWS

EACH LOCATI ON. THE TOTAL CANCER RI SKS RANGED FROM NONE DETECTED TO 1 X (10-5). THE AVERAGE

CANCER RI SK FOR THE SI TE WAS CALCULATED AT 7 X (10-9) (PAR) AND 4 X (10-8) (PMR). THE H FOR
NONCARCI NOGENS RANGED FROM 5 X 10-5 TO 2. THE AVERAGE H FOR THE PAR AND PMR VERE 8 X (10-3)
AND 3 X (10-2), RESPECTI VELY.

2. RISKS FROM FUTURE ON- Sl TE DRI NKI NG WATER WELLS: THE R SK ASSOCI ATED W TH FUTURE RESI DENTS'
DRI NKI NG WATER FROM ON- SI TE WELLS WAS CALCULATED UTI LI ZI NG THE ORGANI C CHEM CALS. FOR
CALCULATIONS, IT WAS ASSUVED THAT A CH LD WOULD DRINK 1 LI TER PER DAY AND AN ADULT 2 LI TERS PER
DAY. THE EXPCSURE RATES WERE ESTI MATED AT 5 DAYS FOR 50 WEEKS PER YEAR FOR THE PAR AND 7 DAYS
FOR 50 WEEKS PER YEAR FOR THE PMR

RESULTS OF THE CALCULATI ONS ARE PRESENTED | N TABLE 22. THE CALCULATED CARCI NOGENI C RI SK RANGED
FROM5 X (10-7) TO1 X (10-6). THE TOTAL HI FOR THE NONCARCI NOGENI C CHEM CALS RANGED FROM 1 X
(10-2) TO 2 X (10-2).

ENVI RONMVENTAL Rl SKS

LOCATI ONS ON THE SI TE THAT CONTAI N ELEVATED CONTAM NANT CONCENTRATI ONS CQULD BE HARMFUL OR
JEOPARDI ZE THE HEALTH OF SOVE PLANT AND ANI MAL SPECI ES. THE PRI MARY RI SKS WOULD BE TO ANI MALS
THAT BURROW | NTO THE CONTAM NATED SO LS AND PLANTS WHOSE ROOT SYSTEMS EXTEND | NTO THE

CONTAM NATED SO LS. AT THE PRESENT TI ME, ONLY SHORT ROOTED PLANTS OCCUPY THE AREAS WHERE

DI SPOSAL TOOK PLACE. THEI R SPARSE DI STRI BUTI ON ACROSS THE SI TE MAY I N PART BE DUE TO THE
REMOVAL OF TCP SO L RATHER THAN THE ACTUAL CONTAM NATI ON.

FOR THE | NORGANI C CONTAM NANTS, HEXAVALENT CHROM UM CONCENTRATI ONS OVER 240 MF KG WOULD PRESENT
THE GREATEST RI SK TO BURRON NG ANI MALS.  THI S VALUE WAS CALCULATED FROM RAT | NGESTI ON RATES.
CONCENTRATI ONS ABOVE 240 M KG COULD RESULT IN LOSS O VEI GHT, | NCREASED LI VER AND Kl DNEY WEI GHT
ANDY OR DECREASED REPRODUCTI ON CAPACI TY. EXTREMELY HI GH CONCENTRATI ONS COULD RESULT | N DEATH.
ONLY TWD AREAS, APPROXI MATELY 100 CuBI C YARDS OF SO L, AT THE SI TE ARE KNOMN TO CONTAI N

SI GNI FI CANT LEVELS OF CHROM UM SINCE I T I'S UNLI KELY THAT AN ANl VAL WLL REMAIN ONLY | N THESE
AREAS, THE R SK ASSOCI ATED WTH TH' S TYPE OF EXPCSURE | S LOW

W TH N THE CENTRAL AREA CF THE SITE, AN MALS COULD BE EXPOSED TO THE VOLATI LE ORGAN CS

REMAI NI NG ON-SI TE.  BASED UPON STUDI ES USI NG GUI NEA PIGS, THE EXPCSURE LIM T FOR

1,1, 1- TR CHLORCETHANE WOULD BE 500 PPM FOR TETRACHLORCETHENE, CONCENTRATI ONS OF 250 MJ KGE DAY
PRODUCED | NCREASED LI VER VEI GHTS | N LABCRATORY M CE.  WHEN CONCENTRATI ONS VERE | NCREASED TO
1,400 MJ KGE DAY THE M CE BEGAN LCSI NG VEI GHT HONEVER THEI R LI VERS | NCREASED | N WEI GHT. THE
CENTRAL AREA WAS FQUND TO CONTAI N TETRACHLORCETHENE BETWEEN THESE CONCENTRATI ONS, THEREFORE
BURROWN NG ANl MALS COULD SUFFER FROM | MPAI RED HEALTH.



ONLY TRACE CONTAM NANTS WERE DETECTED | N THE | NTERM TTENT TRI BUTARY DRAI NING TO THE ON-SI TE
SINKHOLE. ON- SI TE STREAVS AND WATER OCCUR ONLY AFTER PRECI Pl TATI ON EVENTS, THEREFORE BI OTI C

LI FE WOULD BE LI M TED TO ORGANI SM5 SUCH AS BACTERI A, PHYTOPLANKTON AND ZOOPLANKTON THAT HAVE
VERY SHORT LI VES. THE STREAMS DO NOT EXI ST LONG ENOUGH TO SUPPCRT FI SH SPECI ES. SHALLOMNESS COF
THE SEDI MENT ON THE SI TE DOES NOT PROVI DE ENOUGH MO STURE TO PREVENT DESI CCATI ON OF AMPHI Bl ANS
AND REPTI LES. DURI NG SAMPLI NG BOTH 1, 1, 1- TRI CHLORCETHANE AT 0. 004 M&J L AND CYANI DE AT 0. 006

MZ L WERE FOUND | N THE ON-SI TE WATER  NEI THER CONCENTRATI ON EXCEEDS THE ACUTE TOXI CI TY VALUE
FOR 1,1, 1- TRICHLORCETHANE (18 M3 L) NOR THE FREE CYAN DE VALUE OF 0. 052 MJ L.

UNCERTAI NTY

RI SK ASSESSMENT HAS SOVE | NHERENT UNCERTAI NTY DUE TO TOXI C TY EXTRAPCLATI ONS AND EXPCSURE

ESTI MATIONS. A SPECI FI C UNCERTAINTY FOR THI'S SITE | S THE CHROM UM CONTAM NATED SO L.  SI NCE
ANALYSES VWERE NOT DONE TO DETERM NE THE QUANTI TY OF EACH FORM OF CHROM UM | T WAS ASSUMED THAT
ALL THE CHROM UM WAS I N THE MORE TOXIC FORM  ANOTHER UNCERTAI NTY ARCSE FROM THE EPHEMERAL
NATURE OF THE ON-SI TE STREAM  ONLY ONE SAMPLE COULD BE COLLECTED AND THUS THE DATA USED TO
CALCULATE THE RI SK FROM EXPOSURE TO THI S SURFACE WATER WERE VERY LI M TED. OVERALL, CONSERVATI VE
ASSUMPTI ONS VERE USED | N THE RI SK ASSESSMENT | N ORDER TO EVALUATE THE WORST REASONABLE

S| TUATI ON.

HEALTH RI SK SUMVARY

THE ESTI MATED AVERACGE AND MAXI MUM HEALTH RI SKS ARE PRESENTED | N TABLE 23. THE AVERAGE Rl SKS FOR
CURRENT CONDI TI ONS AT THE SI TE ARE BELOW THE TARGET LEVEL OF 1 X (10-6) FOR CARCI NOGEN C RI SKS
AND 1 FOR NONCARCI NOGENI C RI SKS.  THE MAXI MUM RI SKS COULD OCCUR | F AN | NDI VI DUAL REPEATEDLY
RETURNED TO A CONTAM NATED AREA FOR SEVERAL WEEKS A YEAR OVER A LI FETIME. WHEN CONSI DERI NG A
FUTURE USE SCENARI O W TH RESI DENTS LI VING ON THE SI TE, THE CANCER RI SK ASSOCI ATED W TH MAXI MUM
EXPOSURE TO THE AREA W TH THE H GHEST CONCENTRATI ON OF TETRACHLORCETHENE IS 1 X (10-5). FOR AN
I NDI VI DUAL THAT REPEATEDLY RETURNS TO THE QUTLYI NG AREA WHERE THE SO L |'S MOST CONTAM NATED W TH
CHROM UM THE ESTIMATED H 1S 2.0.

#SSR
SUMVARY CF SI TE RI SKS

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE SITE, | F NOT ADDRESSED BY
I MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN TH S ROD, NMAY PRESENT AN | MM NENT AND SUBSTANTI AL
ENDANGERVENT TO PUBLI C HEALTH, WELFARE, CR THE ENVI RONMVENT.

#DA
DESCRI PTI ON OF ALTERNATI VES

THE CONTAM NATED SO LS ON-SI TE ARE BEI NG CONSI DERED FOR CLEANUP. ALL DRUVS, WASTES, | DENTI FI ED
SLUDGE POCKETS AND CONTAM NATED WATER WERE REMOVED FROM THE SI TE DURI NG 1988. THE TREATMENT
ALTERNATI VES PRESENTED ARE FOR THE RESI DUAL CONTAM NANTS LEFT IN THE ON-SI TE SO L. A REMEDY HAS
BEEN PROPCSED TO PROTECT PUBLI C HEALTH AND THE ENVI RONVENT BY REDUCI NG CONTAM NANT
CONCENTRATIONS IN THE SO L TO LEVELS THAT WLL BE PROTECTI VE OF GRONDWATER AND REDUCE THE RI SKS
FROM I NCI DENTAL SO L I NGESTION. THE AQUI FER UNDERLYI NG THE SI TE WAS | DENTI FI ED AS A CLASS |1 A,
HOMEVER I T I'S NOT USED AS A DRI NKI NG WATER SOURCE. THE DETERM NATI ON COF THE EXTENT OF

CONTAM NATI ON I N THE GROUNDWATER SYSTEM UNDERNEATH THE SI TE WAS HAMPERED BY THE KARST SYSTEM
OFF- SI TE CONTAM NATI ON | N SURFACE WATER, SEDI MENTS AND GROUNDWATER, AT THE TI ME OF SAMPLI NG WAS
WTH N THE US EPA'S MCLS AND HEALTH BASED LEVELS.

A TOTAL OF SI X ALTERNATI VES WERE EVALUATED | N DETAI L FOR REMEDI ATI NG THE CONTAM NATED SO LS.
EACH IS DI SCUSSED | N THE FOLLOWN NG PARAGRAPHS.



ALTERNATI VE ONE: NO ACTI ON

PRESENT WORTH COST: $ 215,700
CAPI TAL COST: $ 84,700
OPERATI ONS & NMAI NTENANCE COST: $ 131, 000
TIME TO | MPLEMENT: 6 MONTHS

CERCLA REQUI RES THAT THE NO ACTI ON ALTERNATI VE BE CONSI DERED AT EVERY SITE. UNDER TH S
ALTERNATI VE, ElI GHT WELLS WLL BE I NSTALLED ON-SI TE. CONFI RVATCRY DYE- TRACE STUDI ES WLL NEED TO
BE CONDUCTED TO | NSURE THAT THE WELLS ACTUALLY | NTERCEPT GROUNDWATER CONDUI TS.  THESE WVEELLS,
ALONG W TH BOUTVEELL SPRI NG AND ANY OTHER SPRI NGS OR VELLS THAT ARE LOCATED ALONG THE GROUNDWATER
CONDUI T BETWEEN BOQUTWELL SPRI NG AND THE SITE, WLL BE MONI TORED QUARTERLY FOR A PERI CD OF THI RTY
YEARS. NO SO L REMOVAL OR TREATMENT WLL BE | MPLEMENTED. THE ONLY REDUCTI ON OF CONTAM NANT
LEVELS WLL OCCUR VI A NATURAL PROCESSES SUCH AS DI SPERSI ON OR DEGRADATI ON. THE ONLY COSTS WLL
BE FOR THE I NI TI AL | NSTALLATI ON OF WELLS AND QUARTERLY GROUNDWATER MONI TCRI NG

BECAUSE THI S ALTERNATI VE W LL LEAVE CONTAM NANTS ON-SI TE, CERCLA REQUI RES THAT THE SI TE BE
REEVALUATED EVERY FI VE YEARS. | F JUSTIFIED BY THE REVIEW REMEDI AL ACTI ONS W LL BE | MPLEMENTED
AT THAT TI ME TO REMOVE CR TREAT THE SO LS.

ALTERNATI VE TWO | NSTI TUTI ONAL CONTROLS

PRESENT WORTH COST: $ 307,125
CAPI TAL COST: $ 143,350
OPERATI ONS & MAI NTENANCE COST: $ 163,775
TIME TO | MPLEMENT: 6 MONTHS

I NSTI TUTI ONAL CONTROLS W LL | NCLUDE MEASURES TO LIM T BOTH HUVAN AND ANl MAL CONTACT WTH ON-SI TE
SO LS. AROUND THE PERI METER OF THE SITE A 3,000 FOOT FENCE W LL BE CONSTRUCTED AND MAI NTAI NED.
SI GNS THAT WARN POTENTI AL TRESPASSERS OF THE HAZARDQUS NATURE OF THE SI TE WLL BE PLACED EVERY
100 FEET ALONG THE FENCE. TO LIMT FUTURE SI TE USAGE, RESTRI CTI ONS WLL BE RECORDED ON THE DEED
FOR BOTH THE PROPERTY AND ON- SI TE SURFACE AND GROUNDWATER SUPPLIES. TH' S ALTERNATI VE WLL NOT

I N\VOLVE REMOVAL OR TREATMENT OF CONTAM NATED SA LS.

COVPONENTS OF THE NO ACTI ON ALTERNATI VE WLL ALSO BE I NCLUDED I N THI S ALTERNATI VE.  El GHT
ON-SI TE VELLS WLL BE | NSTALLED AND MONI TORED, QUARTERLY FOR 30 YEARS, ALONG W TH BOUTVELL
SPRI NG AND ANY OTHER SPRI NGS OR VEELLS THAT ARE LOCATED ALONG THE GROUNDWATER CONDUI T BETWEEEN
BOUTWELL SPRING AND THE SITE. AGAIN, AS WTH THE NO ACTI ON ALTERNATI VE, CONTAM NATI ON WLL BE
LEFT I N PLACE THEREFORE A RI SK ASSESSMENT W LL BE REQU RED EVERY FI VE YEARS.

ALTERNATI VE THREE: RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA) LANDFI LL CAP AND DRAI NACGE
SYSTEM

PRESENT WORTH COST: $ 839, 460
CAPI TAL COST: $ 632,100
OPERATI ONS & MAI NTENANCE COST: $ 207,630
TIME TO | MPLEMENT: 18 MONTHS

AN ON- SI TE RCRA LANDFI LL CAP WLL BE CONSTRUCTED OVER THE CENTRAL AREA OF THE SI TE WHERE THE
ORGANI C CONTAM NATED SO LS ARE LOCATED ( APPROXI MATELY 1.5 ACRES). THE QUTLYI NG AREAS, WH CH
CONTAIN THE TWD CHROM UM CONTAM NATED LOCATI ONS, W LL BE EXCAVATED AND USED AS FILL IN THE
CENTRAL AREA. SINCE THE CENTRAL AREA IS SITUATED IN A BASIN, IT IS ESTI MVATED THAT 10, 000 CuBI C
YARDS OF FILL WLL BE NEEDED TO PROVI DE A SLOPE THAT WLL PROMOTE PROPER SURFACE DRAI NAGE. THE
QUTLYI NG AREA W LL CONTRI BUTE ONLY 2,000 CUBI C YARDS OF SO L TO THE CENTRAL AREA.



THE CAP WLL BE CONSTRUCTED CF A 2-FQOOT THI CK LAYER OF CLAY, A 20-M L SYNTHETIC LINER, A 1-FQOOT
TH CK GRAVEL DRAI NAGE LAYER, A GEOTEXTILE FILTER FABRIC AND 2 FEET OF TOPSO L. THE TWD FEET OF
SO L WLL PROTECT THE UNDERLYI NG STRUCTURES FROM W NTER FROST. A RUN- OV RUN- OFF DRAI NAGE
COLLECTI ON SYSTEM W LL BE CONSTRUCTED ARCUND THE PERI METER OF THE LANDFI LL TO DI VERT WATER TO
THE ON-SI TE SI NKHCLE.

THE CAPPED AREA W LL BE SEEDED AND FENCED. SI NCE CONTAM NANTS WLL BE LEFT ON-SITE, BOUTWELL
SPRI NG AND ANY OTHER SPRI NGS OR VEELLS THAT ARE LOCATED ALONG THE GROUNDWATER CONDUI T BETWEEEN
BOUTWELL SPRING AND THE SITE, WLL BE MONI TORED QUARTERLY FOR THI RTY YEARS. A RI SK ASSESSMENT
W LL BE CONDUCTED EVERY 5 YEARS DURI NG THE 30 YEARS OF MONITORING TO LIMT FUTURE SI TE USAGE,
RESTRI CTI ONS W LL BE RECORDED ON THE DEED FOR BOTH THE PROPERTY AND ON- S| TE SURFACE AND
GROUNDWATER SUPPLI ES.

ALTERNATI VE FOUR  OFF- SI TE RCRA LANDFI LL

PRESENT WORTH COST: $ 3,852,000
CAPI TAL COST: $ 3,809,375
OPERATI ONS & MAI NTENANCE COST: $ 42,625
TIME TO | MPLEMENT: 6 MONTHS

TH' S ALTERNATI VE | NVOLVES THE EXCAVATI ON AND TRANSPORTI ON OF CONTAM NATED SO LS TO AN COFF-SI TE
RCRA APPROVED LANDFI LL. APPROXI MATELY 100 CUBI C YARDS OF SO L IN THE QUTLYI NG AREA CONTAI N
ELEVATED CONCENTRATI ONS OF CHROM UM AND APPROXI MATELY 7,400 CUBI C YARDS COF SO L I N THE CENTRAL
AREA CONTAI N ELEVATED CONCENTRATI ONS CF ORGANICS. A PROPCRTI ONATE AMOUNT OF CLEAN FILL DI RT
W LL BE BROUGHT TO THE SI TE TO REPLACE THE REMOVED SO LS. THESE AREAS WOULD THEN BE SEEDED TO
RESTORE THE NATURAL VEGETATI VE COVER A RUN- ON RUN- OFF DRAI NAGE COLLECTI ON SYSTEM WLL BE
CONSTRUCTED TO DI VERT WATER AWAY FROM THE AREAS CF ACTIVITY.

EXCAVATED SO LS WLL BE STOCKPI LED IN A LOCATI ON THAT FACI LI TATES LQADI NG | NTO TRANSPORT

VEHI CLES. A CRUSHED ROCK ROAD WLL BE CONSTRUCTED ACRCSS THE SI TE SO THAT TRUCKS CAN ACCESS THE
STOCKPI LE. APPROXI MATELY 500 CuUBI C YARDS CF MATERIAL WLL BE HAULED OFF THE SI TE EACH DAY. BOTH
THE EXCAVATED AREAS AND ROADWAYS W LL BE WETTED TO CONTRCL DUST.

ALTHOUGH THE CONTAM NATED SO L WLL BE REMOVED FROM THE SITE, THERE | S A PCSSI BI LI TY THAT SOVE
RESI DUAL CONTAM NATI ON MAY BE CONTAI NED | N THE UNDERLYI NG KARST SYSTEM  CHANGES | N THE KARST
CONDUI TS COULD EXPCSE GROUNDWATER TO THESE CONTAM NANTS.  TO ELI M NATE THE PCSSI BI LI TY THAT
TRAPPED CONTAM NATI ON MAY M GRATE OFF- SI TE UNDETECTED, QUARTERLY MONI TORI NG OF BOQUTVELL SPRI NG
AND ANY OTHER SPRI NGS OR VELLS THAT LI E ALONG THE ROUTE BETWEEN BOUTWELL SPRI NG AND THE SI TE
WLL BE CONDUCTED FOR FI VE YEARS. A R SK ASSESSMENT W LL ALSO BE CONDUCTED AT THE END OF THE
FIVE YEAR PERICD. TO LIMT FUTURE SI TE USAGE, RESTRI CTIONS WLL BE RECCRDED ON THE DEED FOR
BOTH THE PRCPERTY AND ON- SI TE SURFACE AND GROUNDWATER SUPPLI ES.

ALTERNATI VE FI VE: OFF-SI TE DI SPCSAL AND ON- SI TE AERATI ON

PRESENT WORTH COST: $ 394,525
CAPI TAL COST: $ 351,900
OPERATI ONS & MAI NTENANCE COST: $ 42,625
TIME TO | MPLEMENT: 6 MONTHS

QUTLYI NG SO L, APPROXI MATELY 100 CUBI C YARDS, CONTAI NI NG ELEVATED CHROM UM CONCENTRATI ONS W LL
BE EXCAVATED AND TRANSPORTED TO AN OFF- SI TE RCRA APPROVED LANDFI LL. ASSUM NG A TYPI CAL TRUCK
CAN TRANSPORT ONLY 20 CUBI C YARDS, THEN THE REMOVAL W LL REQUI RE APPROXI MATELY FI VE TRUCKLOADS.
EXCAVATED SO L WLL THEN BE REPLACED WTH CLEAN FI LL DI RT.



AN I NI TI AL BENCH SCALE TREATABI LI TY STUDY WLL BE CONDUCTED TO DETERM NE | F AERATI ON W LL
EFFECTI VELY REDUCE CONTAM NATI ON TO LEVELS THAT ARE PROTECTI VE OF HUVAN HEALTH AND THE
GROUNDWATER.  ONCE THE TREATABI LI TY STUDY | NDI CATES THAT THE PROCESS W LL EFFECTI VELY REDUCE
ORGANI CS THEN A FULL SCALE PRQJECT WLL BEG N.

BASED UPON THE SO L AERATI ON PREVI QUSLY CONDUCTED AT THE SITE, I T IS EXPECTED THAT THE CENTRAL
AREA SO LS WLL BE EXCAVATED AND PLACED NEXT TO THEI R UNEARTHED TRENCHES I N 1- FOOT H GH LI FT.
THE SO L WLL BE MECHANI CALLY M XED TO BREAK UP DI RT CLUMPS AND PROMOTE VOLATI LI ZATI ON OF THE
ORGANI CS. PERI CDI C SAMPLING OF SO L, USING THE US EPA REG ON |V STANDARD CPERATI NG PROCEDURES,
W LL BE CONDUCTED TO ENSURE THAT CLEAN-UP CRI TERI A ARE BEI NG MET.

ADDI TI ONALLY, Al R MONI TORI NG FOR PARTI CULATES AND VOLATI LE ORGANI CS W LL BE CONDUCTED ALONG THE
SI TE BOUNDARY. PRI OR TO AERATI ON ACTIVITIES, A RUN- ON RUN- OFF COLLECTI ON SYSTEM W LL BE
CONSTRUCTED TO DI VERT WATER AVWAY FROM THE AERATI NG SO LS. ONCE ORGANI C CONTAM NANT

CONCENTRATI ONS ARE DETERM NED THROUGH LABCRATCRY ANALYSI S TO BE W TH N THE ACCEPTABLE SO L

ACTI ON CONCENTRATI ONS, THE REMEDI ATED SO L WLL BE REDEPOSI TED I N THE CENTRAL AREA. UPON
COWVPLETI ON, THE SITE WLL BE REGRADED, COVERED W TH TCPSO L AND SEEDED TO RESTCORE THE VEGETATI VE
COVER

AS WTH ALTERNATI VE 4, TH S ALTERNATIVE 5 WLL REQU RE QUARTERLY MONI TORI NG OF BOUTVELL SPRI NG
AND ANY OTHER SPRI NGS OR WELLS THAT LI E ALONG THE ROJTE BETWEEN BOQUTWELL SPRI NG AND THE SI TE FCR
A PERICD OF FI VE YEARS. A RI SK ASSESSMENT W LL ALSO BE CONDUCTED AT THE END OF THE FI VE YEAR
PERICD. TO LIMT FUTURE SI TE USACE, RESTRI CTI ONS WLL BE RECORDED ON THE DEED FOR BOTH THE
PROPERTY AND ON- S| TE SURFACE AND GROUNDWATER SUPPLI ES.

ALTERNATI VE SI X2 OFF-SI TE | NCI NERATI ON

PRESENT WORTH COST: $ 19, 001, 800
CAPI TAL COST: $ 18, 989, 400
OPERATI ONS & MAI NTENANCE COST: $ 12,400

TIME TO | MPLEMENT: 6 MONTHS

APPROXI MATELY 7, 500 CUBI C YARDS OF CONTAM NATED SO LS, FROM BOTH THE QUTER AND CENTRAL AREAS,

W LL BE EXCAVATED AND TRANSPORTED TO A RCRA APPROVED | NCI NERATCR.  THE | NCI NERATOR W LL DESTROY
THE ORGANI C CONTAM NANTS, HOWNEVER RESI DUAL ASH W LL STILL CONTAI N | NORGANI CS AND WLL BE

DI SPOSED OF I N A RCRA APPROVED CFF- SI TE LANDFI LL.

AS SPECI FI ED | N ALTERNATI VE 4, THE SO LS WLL BE STOCKPI LED I N AN AREA THAT | S ACCESSABLE TO
TRANSPORTATI ON VEHI CLES. A GRAVEL ROAD W LL BE CONSTRUCTED ON-SI TE TO FAC LI TATE THE REMOVAL
ACTIVITIES. DURI NG EXCAVATI ON ACTI VI TI ES, RUN- OV RUN- OFF WATER CONTROLS W LL BE | MPLEMENTED TO
DI VERT WATER. SO LS AND ROADWAYS W LL BE WETTED TO CONTRCL DUST.

CLEAN FILL DIRT WLL BE USED TO REPLACE THE REMOVED SO L. SEEDI NG OF THE SITE WLL RESTORE THE
NATURAL VEGETATI VE COVER

AGAIN, QUARTERLY MONI TORI NG OF BQUTVELL SPRI NG AND ANY OTHER SPRI NGS OR WELLS THAT LI E ALONG THE
ROUTE BETWEEN BOUTWELL SPRING AND THE SI TE WLL BE CONDUCTED FOR FI VE YEARS. A RI SK ASSESSMENT
WLL ALSO BE CONDUCTED AT THE END OF THE FI VE YEAR PERICD. TO LIM T FUTURE SI TE USAGE,

RESTRI CTI ONS W LL BE RECORDED ON THE DEED FOR BOTH THE PROPERTY AND ON- S| TE SURFACE AND
GROUNDWATER SUPPLI ES.

#ARAR
APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS)



SECTI ON 131(D) OF CERCLA, AS AMENDED BY SARA, | DENTI FI ES THE FOLLOW NG THREE CATEGORI ES OF
ARARS: CONTAI NVENT- SPECI FI C, LOCATI ON- SPECI FI C AND ACTI ON- SPECI FI C. LOCATI ON- SPECI FI C ARARS DO
NOT APPLY TOTH S SITE SINCE IT IS NOT WTH N A 100- YEAR FLOODPLAI N, CONTAI NS NO WETLANDS OR
CRI TI CAL WLDLI FE HABI TATS, AND DOES NOT POSSESS REG STERED HI STORI CAL OR ARCHECQLOGE CAL Sl TES.

ACTI ON- SPECI FI C ARARS
ACTI ON- SPECI FI C ARARS ARE THOSE DI RECTED TOMARDS SI TE OPERATI ONS SUCH AS HANDLI NG, STCORAGE,

TREATMENT, TRANSPORTATI ON AND/ OR DI SPCSAL OF CONTAM NATED WASTES OR MATERI ALS. THE FOLLOW NG
ACTI ON- SPECI FI C ARARS WERE DELI NEATED FOR THE SI TE:

FEDERAL
. RCRA HAZARDOUS WASTE REQUI REMENTS
TREATMENT, STORAGE AND DI SPOSAL REGS 40 CFR 264 AND 265
LAND DI SPOSAL REGS 40 CFR 268
. CLEAN WATER ACT PL 92-500
NPDES 40 CFR 122 - 129
. CLEAN AR ACT
NAAGS 40 CFR 51
PSD 40 CFR 52
. OSHA REQUI REMENTS
WORKERS 29 CFR 1910 AND 1926
. DOT REGULATI ONS
TRANSPORTATI ON 40 CFR 171 - 177
. EPA' S GROUNDWATER PROTECTI ON
STRATEGY

STATE OF KENTUCKY

. SCOLI DY HAZARDOUS WASTE REQUI REMENTS
REPORTI NG AND STANDARDS 401 KAR 32, 34 AND 35
. AR QUALITY
FUG Tl VE EM SSI ONS/ CPEN BURNI NG 401 KAR 63
. WATER
DI SCHARCE OF WASTES 401 KAR 5
. OCCUPATI ONAL SAFETY AND HEALTH
WORKERS 803 KAR 2
. TRANSPORTATI ON
PERM TS/ HANDLI NG PROCEDURES 601 KAR 1

CONTAM NANT- SPECI FI C ARARS

CONTAM NANT- SPECI FI C ARARS SET MEDI A CONCENTRATI ON LIM TS FOR SPECI FI C CONTAM NANTS. THEY
I NCLUDE THE FOLLOW NG REGULATI ONS ANDY OR GUI DANCE:



FEDERAL

. SAFE DRI NKI NG WATER ACT

MCLS AND MCLGS 40 CFR 141 - 143
. CLEAN WATER ACT

QUALI TY CRI TER A SECTI ON 304( A) (1)
. CLEAN AR ACT

NAAGS 40 CFR 50
. osHA

AR CONTAM NANTS: 8- HOUR TI ME

VEI GHTED AVERAGES ( TWAS) 29 CFR 1900

STATE

. WATER

SURFACE WATER STANDARDS 401 KAR 5
. AR

AVBI ENT Al R QUALI TY STANDARDS 401 KAR 53

TOXI C EM SSI ONS 401 KAR 63

PRESENTLY, W TH THE EXCEPTI ON OF THE LAND DI SPCSAL REGULATI ONS, THERE ARE NO

CONTAM NANT- SPECI FI C ARARS FOR VOLATI LE ORGANI C COMPQUNDS | N SO L. SI NCE CONTAM NANTS | N THE
ON-SI TE SO LS POSE A POTENTI AL RI SK TO GCROUNDWATER RESQURCES, HEALTH BASED ACTI ON LEVELS HAD TO
BE CALCULATED FROM DATA COLLECTED DURI NG THE SAMPLI NG ACTIVITIES. THE SPEC FI C METHODOLOG ES
FOR ESTABLI SHI NG THE SALS WERE QUTLINED I N APPENDI X C OF THE JULY 1990 R REPORT. THE
CALCULATED SALS FCR THE SI TE- SPECI FI C VOLATI LE CRGANI C COVPOUNDS CF | NTEREST VERE:

1, 2-Di CHLORCETHENE 7.72 Md KG
1,1, 1- TRI CHLORCETHANE 117.30 M4 KG
TETRACHLOROETHENE GI 7.50 M4 KG

FOR THE | NORGANI C CHEM CALS OF | NTEREST, HEALTH BASED CLEANUP LEVELS WERE ESTABLI SHED BY

BACK- CALCULATI NG SO L | NGESTI ON RI SKS TO A HAZARD | NDEX OF (1) FOR EACH CHEM CAL. UTILIZING A
16 KG (35 POUND) CHI LD | NGESTI NG 200 M& DAY OF CONTAM NATED SO L FOR 365 DAYS/ YEAR, THE
FOLLOWN NG SALS VWERE CALCULATED:

COPPER 2,300 M3 KG

CHROM UM (V1) 400 MT KG

ZINC 16,000 MF KG

CYANI DE 1, 600 MY KG
#SCAA

SUMVARY OF COWPARATI VE ANALYSI S OF ALTERNATI VES

THE REMEDI AL ALTERNATI VES DEVELCPED DURI NG THE HOMNE VALLEY LANDFI LL SI TE FS WERE EVALUATED BY
THE US EPA USING THE FOLLON NG NINE CRI TERIA. THE ADVANTAGES AND DI SADVANTACGES OF EACH
ALTERNATI VE VERE THEN COVPARED TO | DENTI FY THE ALTERNATI VE PROVI DI NG THE BEST BALANCE AMONG
THESE NI NE CRI TERI A

1. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT ADDRESSES WHETHER OR NOT AN
ALTERNATI VE PROVI DES ADEQUATE PROTECTI ON AND DESCRI BES HOW RI SKS ARE ELI M NATED, REDUCED CR
CONTROLLED THRQUGH TREATMENT AND ENG NEERI NG CR | NSTI TUTI ONAL CONTRCLS.



2.  COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS) ADDRESSES
WHETHER OR NOT AN ALTERNATI VE WLL MEET ALL OF THE APPLI CABLE CR RELEVANT AND APPRCPRI ATE
REQUI REMENTS CR PROVI DE GROUNDS FOR | NVOKI NG A WAl VER

3. LONG TERM EFFECTI VENESS AND PERVANENCE REFERS TO THE ABI LI TY OF AN ALTERNATI VE TO MAI NTAI N
RELI ABLE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT, OVER TI ME, ONCE CLEANUP OBJECTI VES HAVE
BEEN MET.

4. REDUCTION OF TOXICITY, M3BILITY OR VOLUME | S THE ANTI Cl PATED PERFORVANCE OF THE TREATMENT
TECHNOLOG ES AN ALTERNATI VE MAY EMPLOY.

5. SHORT- TERM EFFECTI VENESS | NVOLVES THE PERI CD OF TI ME NEEDED TO ACH EVE PROTECTI ON AND ANY
ADVERSE | MPACTS ON HUVAN HEALTH AND THE ENVI RONVENT THAT MAY BE POSED DURI NG THE CONSTRUCTI ON
AND | MPLEMENTATI ON PERI OD UNTI L CLEANUP OBJECTI VES ARE ACHI EVED.

6. | MPLEMENTABILITY IS THE TECHNI CAL AND ADM NI STRATI VE FEASI Bl LI TY OF AN ALTERNATI VE,
I NCLUDI NG THE AVAI LABI LI TY OF GOODS AND SERVI CES NEEDED TO | MPLEMENT THE SCLUTI ON.

7. COST I NCLUDES CAPI TAL COSTS, AS WELL AS CPERATI ON AND MAI NTENANCE COSTS.

8. AGENCY ACCEPTANCE | NDI CATES WHETHER, BASED ON I TS REVIEW COF THE RI/FS AND PRCPCSED PLAN, THE
COMMONWEALTH OF KENTUCKY AGREES ON THE PREFERRED ALTERNATI VES.

9. COWUN TY ACCEPTANCE | NDI CATES THE PUBLI C SUPPCRT OF A G VEN ALTERNATIVE. TH S CRTERA IS
DI SCUSSED | N THE RESPONSI VENESS SUMVARY.

ANALYSI S

THE FOLLOW NG IS THE NI NE CRI TERI A EVALUATI ON FOR THE SI X ALTERNATI VES. THE ANALYSI S ASSUMES
THAT ANY UNCERTAI NTI ES ASSCOCI ATED W TH ALTERNATI VE 5 WLL BE ELI M NATED THROUGH THE SUCCESS OF
THE TREATABI LI TY STUDY.

OVERALL PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

ALL ALTERNATI VES PRESENTED I N TH S DOCUMENT, W TH THE EXCEPTI ON OF THE NO ACTI ON ALTERNATI VE,
ARE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT. THE NO ACTI ON ALTERNATI VE WLL ALLOW
HUMANS, PLANTS ANDY OR ANI MALS TO BE EXPCSED TO CONTAM NANTS THROUGH CONTACT WTH ON-SI TE SO L,
GROUNDWATER, SURFACE WATER, DUST PARTI CLES OR CONTAM NANTS RELEASED | NTO THE AIR ALTERNATI VES
2 AND 3 WLL PREVENT ON- S| TE EXPOSURE, HOMEVER, LIKE ALTERNATIVE 1, THEY WLL NOT REMOVE

CONTAM NATED SO LS FROM THE SI TE THEREBY ALLOW NG THE PGSSI BLE OFF- SI TE M GRATI ON OF

CONTAM NANTS WHI CH COULD CREATE AN | NCREASED RI SK TO HUMAN HEALTH. ALTERNATIVES 4, 5 AND 6 WLL
ELI M NATE EXPOSURE OF HUVANS, PLANTS ANDY OR ANI VALS TO ON- SI TE CONTAM NANTS AND W LL PREVENT
CONTAM NANT CONCENTRATI ONS FROM ENTERI NG THE GROUNDWATER.

#CARAR
COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

ALTERNATI VES 4, 5, AND 6 WLL COWLY WTH ALL APPLI CABLE OR RELEVANT AND APPROPRI ATE

REQUI REMENTS (ARARS). ALTERNATIVES 1, 2 AND 3 WLL ALLOWN CONTAM NANTS TO REMAIN ON-SI TE AT
CONCENTRATI ONS ABOVE ACCEPTABLE LEVELS WH CH VI OLATES ARARS SPECI FI ED IN THE JULY 1990 R
REPORT. HOWNEVER, UNDER ALTERNATI VE 3 THE CONTAM NATED SO LS WLL BE CAPPED.

REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME



ALTERNATI VES 4, 5, AND 6 WLL RESULT IN A SI GNI FI CANT REDUCTION IN THE TOXICI TY, MOBILITY, AND
VOLUME CF SO L CONTAM NATI ON BY REMOVING | T FROM THE SITE OR BY TREATING I T ON-SI TE.

I NDI RECTLY, A REDUCTION IN THE MOBILITY CF CONTAM NANTS WLL OCCUR FOR ALTERNATI VE 3 DUE TO THE
LANDFI LL CAP REDUCI NG THE AMOUNT OF WATER FI LTERI NG THROUGH THE SO LS AND/ OR FLOWN NG OFF- SI TE.
ALTERNATIVES 1 AND 2 WLL NOT PREVENT CR REDUCE THE PGCSSI BI LI TY OF CONTAM NANTS M GRATI NG | NTO
THE GROUNDWATER, NOR W LL THEY REDUCE CONTAM NANT TOXICI TY OR MOBI LI TY.

LONG- TERM EFFECTI VENESS AND PERVANENCE

ALTERNATI VE 4, 5 AND 6 WLL PROVI DE THE GREATEST LONG TERM EFFECTI VENESS BY REMOVI NG ANDY CR
TREATI NG THE CONTAM NATED SO LS. ALTERNATIVE 4 IS SLI GHTLY LESS EFFECTI VE SINCE THE SO LS WLL
NOT BE TREATED, BUT RATHER SENT OFF-SITE TO A RCRA LANDFI LL. ALTERNATI VE 3 HAS A LOAER

LONG TERM EFFECTI VENESS PRI MARI LY DUE TO THE UNRELI ABLE NATURE OF THE KARST TERRAI N.

ALTERNATI VES 1 AND 2 PROVI DE THE LONEST LONG TERM EFFECTI VENESS.

SHORT- TERM EFFECTI VENESS

ALTERNATIVES 1 AND 2 I NVOLVE ONLY A M NI MUM AMOUNT OF CONSTRUCTI ON THAT COULD | NCREASE THE
SHORT- TERM EXPOSURE RI SKS FOR ON- SI TE WORKERS, NEARBY RESI DENTS OR THE SURROUNDI NG ENVI RONMVENT.
ALTERNATI VES 3, 4, 5 AND 6 MAY PRCDUCE DUST FROM El THER THE REMOVAL OR TREATMENT ACTI VI Tl ES,
HOMNEVER ANY RI SKS WLL BE M Tl GATED THRQUGH | MPLEMENTATI ON OF A HEALTH AND SAFETY PLAN. IN

ADDI TI ON, ALTERNATIVES 3, 4 AND 6 WLL CAUSE A TEMPORARY | NCREASE | N TRUCK TRAFFI C THROUGH THE
NEARBY COMMUNI TY. UNDER ALTERNATI VE 5, ON-SI TE WORKERS COULD BE EXPCSED TO VOLATI LI ZED

CONTAM NANTS. THE PREVENTI ON OF EXCESS EXPOSURE THROUGH | NHALATI ON OF CR CONTACT W TH THE
ORGANI CS WLL ALSO BE ADDRESSED | N THE HEALTH AND SAFETY PLAN. ALTERNATI VE 3 PROVI DES THE LEAST
SHORT- TERM EFFECTI VENESS SINCE | T WLL TAKE THE LONGEST TO | MPLEMENT.

| MPLEMENTABI LI TY

THE | MPLEMENTABI LI TY OF AN ALTERNATI VE | S BASED ON TECHNI CAL FEASI BI LI TY, ADM NI STRATI VE

FEASI BI LI TY AND AVAI LABI LI TY OF SERVI CES AND MATERI ALS. EACH OF THE DI SCUSSED ALTERNATI VES W LL
REQUI RE SOVE CONSTRUCTI ON, SUCH AS THE | NSTALLATI ON OF MONI TORI NG WELLS, SECURI TY FENCES,

DRAI NAGE COLLECTI ON SYSTEMS, LANDFILL CAPS OR THE REPLACEMENT OF EXCAVATED SO L.

ALTERNATIVES 1 AND 2 WLL BE EXTREMELY DI FFI CULT TO | MPLEMENT BECAUSE OF THE KARST CONDI TI ONS
THAT OCCUR BENEATH THE SITE. TO ENSURE THAT A MONI TORI NG WELL ACTUALLY | NTERCEPTS A CONDUI T
THAT CONTAI NS GROUNDWATER ASSCCI ATED W TH THE SI TE, ADDI TI ONAL DYE- TRACE STUDI ES WLL BE

REQUI RED. SHOULD A MONI TORI NG VELL BE I NSTALLED I N THE WRONG PLACE, IT WLL BE REMOVED AND
RELOCATED. TH S PROCESS NMAY CONTI NUE | NDEFI NI TELY UNTIL ALL MONI TORI NG VELLS ARE | NSTALLED I N
THE PROPER LOCATI ONS. THE ADDI TI ONAL REQUI REMENTS OF ALTERNATIVE 2 (I.E | NSTALLATION CF A
PERI METER FENCE AND DEED RESTRI CTI ONS) W LL BE MJCH SI MPLER TO | MPLEMENT. THE ONLY PROBLEM MAY
BE I N GBTAI NI NG THE NECESSARY EQUI PMENT AND MATERI ALS.

ALTERNATI VE 3 WLL REQUI RE A SUBSTANTI AL AMOUNT OF CONSTRUCTI ON MATERI AL, EQUI PVENT AND
MANPONER.  BECAUSE THE KARST AREA PRESENTS THE OPPORTUNI TY FOR SI NKHOLES TO DEVELCOP, THE
STRUCTURAL | NTEGRITY OF THE CAP COULD BE COVPROM SED THEREBY REDUCI NG THE EFFECTI VENESS OF THI S
ALTERNATI VE.

PART OF THE REMEDY FOR ALTERNATI VE 5 WLL REQU RE THE CONSTRUCTI ON COF A SO L DRYI NG AND AERATI ON
SYSTEM ONCE CONSTRUCTED, THE PROCESS WLL BE SI MPLE TO OPERATE AND MAI NTAIN.  TH' S ALTERNATI VE
WLL ALSO REQUI RE EXCAVATI ON EQUI PMENT, TRANSPORT VEH CLES AND SU TABLE BACKFI LL MATERI AL. THE
SAME | TEMS WLL ALSO BE NEEDED FOR ALTERNATI VES 4 AND 6. FOR SUCH REMEDI ES, THE

| MPLEMENTABI LI TY WLL BE LI M TED BY THE AVAI LABI LI TY OF THESE | TEMS AND THE ABI LI TY OF THE RCRA
LANDFI LL AND | NCI NERATOR TO ACCEPT THE SO LS.



cosT

THE ESTI MATED PRESENT WORTH VALUE OF EACH ALTERNATI VE AND OPTION | S AS FOLLOWE:

ALTERNATI VE 1 $ 215,700
ALTERNATI VE 2 $ 307, 125
ALTERNATI VE 3 $ 839, 460
ALTERNATI VE 4 $ 3,852,000
ALTERNATI VE 5 $ 394, 525
ALTERNATI VE 6 $ 19, 001, 800

SI NCE CONTAM NANTS W LL REMAI N ON-SI TE UNDER ALTERNATI VES 1, 2 AND 3, THEIR PWCS | NCLUDE 30
YEARS OF OPERATI ONS & MAI NTENANCE (O8M) W TH A RI SK ASSESSMENT CONDUCTED EVERY 5 YEARS. THE PWC
OF ALTERNATIVES 4, 5, AND 6 | NCLUDE THE COSTS FOR | MPLEMENTI NG 5 YEARS OF O8M WHI CH | NCLUDE DEED
RESTRI CTI ONS AND QUARTERLY GROUNDWATER MONI TORING  ALSO, ALTERNATIVES 4, 5, AND 6 ARE SENSI TI VE
TO CHANGES | N THE VOLUVE OF CONTAM NATED SO L TO BE HANDLED. OONSEQUENTLY, THEI R CAPI TAL COST
COULD VARY S| GNI FI CANTLY ONCE THE EXTENT OF SO LS TO BE REMOVED OR TREATED |'S DEFI NED | N THE
REMEDI AL DESI GN ( RD) PHASE.

STATE ACCEPTANCE

THE KNREPC HAS REVI EWED AND SUPPLI ED COMVENTS TO EPA REGARDI NG ALL REPORTS AND DATA PRCDUCED
DURING THE R AND FS. AT THIS TIME, THE KNREPC | S OF THE OPI NION THAT THE KRS 224.877 1S AN
ARAR.  THE US EPA, HONEVER, DCES NOT AGREE THAT KRS 224.877 IS AN ARAR.  NONETHELESS, THE US EPA
HAS CAREFULLY CONSI DERED THE RI SKS ASSCCI ATED W TH THE ON-SI TE CONTAM NATI ON AND FEELS THAT BOTH
THE PRI MARY AND THE CONTI NGENCY ALTERNATI VES WLL MEET THE REQUI REMENTS SET FORTH I N KRS 224. 877
AND WLL BE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT AT A REASONABLE COST. THE CONCERNS
RAI SED BY THE STATE ARE DI SCUSSED I N THE RESPONSI VENESS SUMVARY CONTAI NED | N APPENDI X A.

COVMUNI TY ACCEPTANCE

COMMUNI TY ACCEPTANCE OF THE VARI OUS ALTERNATI VES | S EVALUATED | N THE RESPONSI VENESS SUMVARY
CONTAI NED | N APPENDI X A, THE RESPONSI VENESS SUMVARY PROVI DES A THOROUGH REVI EW CF THE COMMVENTS
RECEI VED ON THE RI/FS REPORTS AND THE PROPOSED PLAN DURI NG BOTH THE PUBLI C MEETI NG AND PUBLI C
COMMVENT  PERI CD.

THE PUBLI C COMMENTS RECEI VED BY THE US EPA DURI NG THE PUBLI C MEETI NG AND PUBLI C COMMVENT PER OD
SUPPORT THE US EPA' S PROPGCSED PLAN OF REMEDI ATI ON. THE LOCAL COVMIUNI TY AND PRPS AGREE THAT
REMOVAL, COMBI NED W TH ON-SI TE TREATMENT OF SO LS | S THE MOST EFFECTI VE ALTERNATI VE FOR
PROTECTI NG HUVAN HEALTH AND THE ENVI RONMENT.

THE PREFERRED ALTERNATI VES

THE PRI MARY ALTERNATI VE AND CONTI NGENCY ALTERNATI VE - ALTERNATI VE 5 AND ALTERNATI VE 4,

RESPECTI VELY- | N\VOLVE THE REMOVAL AND OFF- SI TE DI SPCSAL OF ON-SI TE CONTAM NATED SO LS.
ALTERNATI VE 5 ALSO | NCLUDES ON- SI TE REMEDI ATI ON, BY AERATI ON, OF ORGANI C CONTAM NATED SO LS IN
THE CENTRAL AREA CF THE SITE. ALTERNATIVE 4 WLL BE | MPLEMENTED | F THE TREATABI LI TY STUDY I N
ALTERNATI VE 5 | NDI CATES THAT AERATI ON W LL NOT EFFECTI VELY REDUCE CONTAM NATI ON TO LEVELS THAT
ARE PROTECTI VE OF GROUNDWATER AND ELI M NATE THE RI SK FROM | NGESTI ON OF CONTAM NATED SA LS.

BOTH ALTERNATI VES | NCLUDE A 5 YEAR GROUNDWATER MONI TORI NG PROGRAM ALONG W TH DEED RESTRI CTI ONS
TOLIMT FUTURE SI TE USAGE. GROUNDWATER ASSOCI ATED WTH THE SI TE WLL BE MONI TORED AT BOUTWELL
SPRI NG AND ANY OTHER WELLS OR SPRI NGS THAT LI E BETWEEN BOUTWELL SPRI NG AND THE SI TE. QUARTERLY
SAMPLES WLL BE COLLECTED ANNUALLY FOR FI VE YEARS. AT LEAST ONE SET OF QUARTERLY SAMPLES, PER



YEAR, WLL BE

COLLECTED DURI NG A HI GH FLOW EVENT. SHOULD CONTAM NATION I N El THER THE ON-SI TE

SO LS OR THE GROUNDWATER BE DETECTED ABOVE ACCEPTABLE LEVELS AND/ OR DRI NKI NG WATER STANDARDS,
THEN THE US EPA WLL REEVALUATE THE EFFECTI VENESS OF THE ALTERNATI VES.

ALTERNATI VE 5

ALTERNATI VE 4,

WLL I NVOLVE THE FOLLOWN NG SPECI FI C ACTI VI TI ES:

EXCAVATI ON AND OFF- SI TE DI SPOSAL OF APPROXI MATELY 100 CuUBI C YARDS OF QUTLYI NG SO LS
THAT CONTAI N ELEVATED CONCENTRATI ONS OF | NORGANI CS,

REPLACEMENT OF REMOVED SO LS WTH CLEAN FILL DI RT,

| MPLEMENTATI ON OF A BENCH- SCALE TREATABI LI TY STUDY TO | NSURE THAT THE AERATI ON
PROCESS W LL REDUCE ORGANI C CONCENTRATI ONS TO ACCEPTABLE LEVELS,

EXCAVATI ON AND TREATMENT, VI A ON-SI TE AERATI ON, OF APPROXI MATELY 7,400 CUBI C YARDS
OF CENTRAL AREA SO LS THAT CONTAI N ELEVATED CONCENTRATI ONS OF ORGAN CS,

ON-SITE AR MONI TORI NG TO | NSURE ADEQUATE PROTECTI ON OF WORKERS AND NEARBY
RESI DENTS,

I NSTALLATI ON CF WATER DI VERSI ON DI TCHES TO PREVENT WATER FROM RUNNI NG ONTO THE
AERATI NG SA LS,

VECETATI ON OF THE SI TE TO RESTORE | TS NATURAL CONDI TI ONS,

FI VE YEARS OF QUARTERLY MONI TORI NG OF BQUTWELL SPRI NG AND ADDI TI ONAL SPRI NGS OR
VELLS THAT LAY ALONG THE GROUNDWATER CONDU T BETWEEN BOUTWELL SPRI NG AND THE SI TE;
AND

PLACEMENT OF RESTRI CTIONS ON THE DEED TO LIM T THE USAGE OF THE PRCPERTY AND | TS
ASSCCI ATED GROUNDWATER.

| F I MPLEMENTED, WOULD | NVOLVE THE FOLLOW NG
EXCAVATI ON AND OFF- SI TE DI SPOSAL OF APPROXI MATELY 7,500 CUBI C YARDS OF SO L FROM
BOTH THE QUTLYI NG AND CENTRAL AREAS THAT CONTAI N ELEVATED CONCENTRATI ONS OF
I NORGANI CS AND ORGANI CS, RESPECTI VELY,
REPLACEMENT OF REMOVED SO LS WTH CLEAN FILL DI RT,

ON-SI TE AIR MONI TORI NG TO ENSURE ADEQUATE PROTECTI ON COF WORKERS AND NEARBY RESI DENTS
DURI NG EXCAVATI ON ACTI VI TI ES,

I NSTALLATI ON CF WATER DI VERSI ON DI TCHES TO PREVENT WATER FROM RUNNI NG ONTO THE AREAS
OF ACTIVITY,

VECETATI ON OF THE SI TE TO RESTORE | TS NATURAL CONDI TI ONS,

FI VE YEARS OF QUARTERLY MONI TORI NG OF BQUTWELL SPRI NG AND ADDI TI ONAL SPRI NGS OR
VELLS THAT LAY ALONG THE GROUNDWATER CONDUI T BETWEEN BOUTWELL SPRI NG AND THE SI TE;
AND

PLACEMENT OF RESTRI CTIONS ON THE DEED TO LIM T THE USAGE OF THE PRCPERTY AND | TS
ASSCCI ATED GROUNDWATER



#SD
STATUTCRY DETERM NATI ONS

UNDER I TS LEGAL AUTHORI TI ES, THE US EPA'S PRI MARY RESPONSI BI LI TY AT SUPERFUND SI TES IS TO
UNDERTAKE REMEDI AL ACTI ONS THAT ACHI EVE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT.
I N ADDI TI ON, SECTI ON 121 OF CERCLA ESTABLI SHES SEVERAL OTHER STATUTCRY REQUI REMENTS AND
PREFERENCES. ONE OF THE REQUI REMENTS SPECI FI ES THAT WHEN COWMPLETE, THE SELECTED REMEDI AL ACTI ON
FOR TH S SITE MUST COVPLY W TH APPLI CABLE CR RELEVANT AND APPROPRI ATE ENVI RONVENTAL STANDARDS
ESTABLI SHED UNDER FEDERAL AND STATE ENVI RONMVENTAL LAWS UNLESS A STATUTCRY WAI VER |'S JUSTI FI ED.
THE SELECTED REMEDY ALSO MUST BE COST EFFECTI VE AND UTI LI ZE PERVANENT SOLUTI ONS AND ALTERNATI VE
TREATMENT TECHNOLOG ES OR RESQURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE.

FI NALLY, THE STATUTE | NCLUDES A PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT THAT PERVANENTLY
AND SI GNI FI CANTLY REDUCE THE VOLUME, TOXICITY, OR MOBILITY OF HAZARDOUS WASTES AS THEI R

PRI NCI PAL ELEMENT. THE FOLLOW NG SECTI ONS DI SCUSS HOW THE SELECTED REMEDI ES MEET THESE
STATUTCORY REQUI REMENTS.

PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

BASED UPON THE SI TE Rl SK ASSESSMENT, LONG TERM EXPOSURE TO CONTAM NANTS IN THE ON-SI TE SO LS,

PRI MARI LY THE THREE LOCATI ONS WHERE CHROM UM AND TETRACHLORCETHENE WERE FOUND ABOVE THE SALS, IS
THE PRI NCl PAL THREAT ASSOCI ATED WTH THE SITE. TH S R SK LEVEL WAS BASED ON FUTURE CONDI TI ONS
SHOULD A RESI DENCE BE BU LT ON-SI TE OR THE SURFACE SO L | NGESTED.

THE AERATI ON OF SO LS CONTAI NI NG VOLATI LE ORGANI CS AND THE REMOVAL OF SO LS CONTAI NI NG | NORGANI C
CONTAM NANTS PROTECTS HUVAN HEALTH AND THE ENVI RONMVENT BY REDUCI NG ANDY OR ELI M NATI NG THE LEVELS
OF CONTAM NANTS TO WH CH ANI MALS, PLANTS CR HUVANS M GHT BE EXPCSED. THE CANCER RI SK ASSOCI ATED
W TH THE FUTURE USE AT THE SITE WLL BE REDUCED TO APPROXI MATELY 1 X (10-6) AND THE HAZARD
INDICES (H') RATION WLL BE LESS THAN 1. FOR THE SECONDARY THREAT, AERATION OF SO L TO SALS

W LL ENSURE THAT GROUNDWATER BENEATH THE SI TE | S PROTECTED TO MCLS FOR THE ORGANI C CONTAM NANTS
OF CONCERN.

THE SELECTED PRI MARY AND CONTI NGENT REMEDI ES WLL NOT POSE UNACCEPTABLE SHORT- TERM RI SKS OR
CRCSS- MEDI A | MPACTS.

COVPLI ANCE W TH ARARS

THE SELECTED REMEDI ES OF COFF- SI TE REMOVAL AND ON- SI TE AERATI ON OR COWMPLETE OFF- SI TE REMOVAL FOR
THE CONTAM NATED SO LS WLL COWPLY W TH ALL APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
(ARARS). ALL ARARS WERE PREVI QUSLY PRESENTED | N THE DI SCUSSI ON OF THE NI NE CRI TERI A

COST EFFECTI VENESS

THE SELECTED REMEDI ES ARE COST- EFFECTI VE BECAUSE THEY HAVE BEEN DETERM NED TO PROVI DE OVERALL
EFFECTI VENESS PROPORTI ONAL TO THEI R COSTS. ALTERNATIVE 5 | S THE LEAST COSTLY OF ALTERNATI VES 4,
5 AND 6 WH CH MEET ALL ARARS AND ARE EQUALLY PROTECTI VE OF HUVMAN HEALTH AND THE ENVI RONVENT.
ALTERNATI VE 4, THE CONTI NGENCY ALTERNATI VE, | S THE SECOND MOST COST EFFECTI VE OF THE REMEDI ES
THAT MEET ARARS AND PROTECTI ON GU DELI NES.

UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNCOLOG ES OR RESOURCE RECOVERY
TECHNOLOGE ES TO THE MAXI MUM EXTENT PRACTI CABLE

THE US EPA BELI EVES THE SELECTED REMEDY REPRESENTS THE MAXI MUM EXTENT TO WHI CH PERVANENT
SOLUTI ONS AND TREATMENT TECHNOLOG ES CAN BE UTI LI ZED | N A COST- EFFECTI VE MANNER FOR THE FI NAL
REMEDI ATI ON OF THE HOAE VALLEY LANDFILL SITE. OF THE ALTERNATI VES THAT ARE PROTECTI VE OF HUVAN



HEALTH AND THE ENVI RONVENT AND COWMPLY W TH ARARS, THE US EPA HAS DETERM NED THAT AERATI ON OF THE
VOLATI LE ORGANI C CONTAM NATED SO LS SATI SFI ES THE STATUTORY PREFERENCE FOR REMEDI ES THAT EMPLOY
TREATMENT OF THE PRI NCI PAL THREATS AND PROVI DE THE BEST PCSSI BLE BALANCE | N TERVB OF LONG TERM
EFFECTI VENESS AND PERVANENCE, REDUCTION IN TOXICI TY, MBI LITY OR VOLUME ACH EVED THROUGH
TREATMENT, SHORT- TERM EFFECTI VENESS, | MPLEMENTABI LI TY AND COST WH LE CONSI DERI NG STATE AND
COVMMUNI TY ACCEPTANCE.

ALTHOUGH THE CONTI NGENCY ALTERNATI VE PROVI DES AN EQUALLY GOCD BALANCE OF THE ABOVE- REFERENCED
CRITERIA, I T DOES NOT SATI SFY THE STATUTCRY PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT OF THE
PRI NCI PAL SI TE THREATS. DUE TO THE SVALL AMOUNT OF MATERI AL AND THE LOW LEVELS OF CONTAM NATI ON
PRESENT AT THE SI TE, TH S ALTERNATI VE CAN BE | MPLEMENTED AND COVPLETED MORE QUI CKLY AND W TH
LESS DI FFI CULTY THAN OTHER TECHNCLOG ES AND WLL ALSO BE PROTECTI VE OF HUVAN HEALTH AND THE

ENVI RONMVENT.

#DSC
DOCUMENTATI ON CF S| GNI FI CANT CHANGES

THE PREFERRED ALTERNATI VE, ALTERNATI VE 5, AND THE CONTI NGENCY ALTERNATI VE, ALTERNATI VE 4, VERE
ORI A NALLY PROPOSED TO HAVE O&M SAMPLI NG CONDUCTED ONCE A YEAR  BECAUSE KARST SYSTEMS CAN
CHANGE RAPIDLY, Q&M SAVPLI NG W LL BE CONDUCTED QUARTERLY. TH' S | NCREASE I N SAMPLI NG CREATED AN
I NCREASE I N THE Q&M COSTS AND CAPI TAL COSTS FOR THESE ALTERNATI VES.

#RS
RESPONSI VENESS SUMVARY

TH' S RESPONSI VENESS SUMVARY | S ORGANI ZED | NTO THE FOLLOWN NG SECTI ONS AND ATTACHMENTS:

I.  RESPONSI VENESS SUMVARY OVERVI EW THI' S SECTI ON OQUTLI NES THE PURPCSES OF THE PUBLI C COMMVENT
PERI D AND THE RESPONSI VENESS SUMVARY. | T ALSO REFERENCES THE APPENDED BACKGROUND | NFORVATI ON
LEADI NG UP TO THE PUBLI C COMVENT PERI CD.

11, BACKGRCUND ON COMMUNITY | NVOLVEMENT AND CONCERNS. THI S SECTI ON PROVI DES A BRI EF H STCRY CF
COVMMUNI TY CONCERNS AND | NTERESTS | DENTI FI ED AS PART OF THE COVMIUNI TY RELATI ONS PLAN AND DURI NG
THE RI/ FS.

111, SUMVARY OF MAJOR QUESTI ONS AND COMMENTS RECEI VED DURI NG THE PUBLI C MEETI NG AND EPA
RESPONSES TO THESE COMMVENTS. TH S SECTI ON SUMVARI ZES THE ORAL COWMMENTS RECEI VED BY EPA AT THE
AUGUST 2, 1990 PUBLI C MEETI NG AND PROVI DES EPA' S RESPONSES TO THESE COMVENTS.

I'V. WRI TTEN COMVENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI CD AND EPA' S RESPONSES TO THESE
COMMENTS. THI S SECTI ON CONTAI NS THE THREE LETTERS RECEI VED BY EPA DURI NG THE PUBLI C COMVENT
PERI OD, AS WELL AS EPA'S WRI TTEN RESPONSES TO THE LETTERS.

V.  WRI TTEN COMVENTS RECEI VED FROM COMWONVEALTH AND EPA' S RESPONSE. TH S SECTI ON CONTAI NS THE
COMMONWEALTH OF KENTUCKY' S COMVENTS REGARDI NG THE DRAFT PROPCSED PLAN WHI CH WERE RECEI VED DURI NG
THE PUBLI C COMMENT PERI CD. THE COVWMONVWEALTH WAS G VEN THE OPPORTUNI TY TO REVI EW THE PROPOSED
PLAN PRICR TO I TS RELEASE TO THE PUBLIC. THE CONCERNS SET FORTH IN THE LETTER WERE ADDRESSED | N
THE FI NAL VERSI ON OF THE PROPCSED PLAN. | N THE COWONWEALTH S COMMVENTS, | T IS STATED THAT KRS
224.877 1S AN ARAR.  EPA' S RESPONSE |'S ALSO PROVIDED I N TH' S SECTI ON.

ATTACHVENT A: ATTACHVENT A CONTAI NS THE PROPOSED PLAN WHI CH WAS DI STRI BUTED TO THE PUBLI C DURI NG
THE PUBLI C MEETI NG HELD ON AUGUST 2, 1990 AND MAI LED TO THE | NFORVATI ON REPCSI TORY AND PERSONS
I NCLUDED ON THE MAI LI NG LI ST.



ATTACHVENT B: ATTACHVENT B I NCLUDES THE SI GN | N SHEETS FROM THE PUBLI C MEETI NG HELD ON AUGUST 2,
1990 AT THE HOWE VALLEY ELEMENTARY SCHOOL, HARDI NSBURG ROAD, CECI LI A, KENTUCKY.

ATTACHVENT C. ATTACHVENT C | NCLUDES THE NAMVE, ADDRESS AND PHONE NUMBER OF THE | NFORVATI ON
REPCSI TORY DESI GNATED FOR THE HONE VALLEY LANDFI LL SI TE.

ATTACHVENT D. ATTACHVENT D I NCLUDES THE OFFI G AL TRANSCRI PT OF THE PUBLI C HEARI NG ON THE
PROPCSED PLAN FOR THE CLEANUP OF THE HOAE VALLEY LANDFI LL NATI ONAL PRICRITIES LI ST SI TE LOCATED
I N HONE VALLEY, KENTUCKY.

I.  RESPONSI VENESS SUMVARY OVERVI EW

THE US ENVI RONMENTAL PROTECTI ON AGENCY ( EPA) HELD A PUBLI C COMMENT PERI CD FROM JULY 27 THROUGH
AUGUST 27, 1990 FOR | NTERESTED PARTI ES TO COMENT ON THE REMEDI AL | NVESTI GATI OV FEASI BI LI TY
STUDY (R /FS) RESULTS AND THE PROPCSED PLAN FOR THE HOWE VALLEY LANDFILL | N HONE VALLEY,
KENTUCKY.

THE PROPCSED PLAN, | NCLUDED I N ATTACHVENT A OF TH S DOCUMENT, PROVI DES A SUMVARY CF THE SITE S
BACKGROUND | NFCRVATI ON LEADI NG UP TO THE PUBLI C COMMENT PERI OD.  SPECI FI CALLY, THE PROPCSED PLAN
I NCLUDES THE FOLLOW NG SECTI ONS: | NTRCDUCTI QN, SI TE BACKGROUND, SCOPE AND ROLE OF RESPONSE

ACTI ON, SUMVARY OF SI TE RI SKS, SUMVARY OF ALTERNATI VES, EVALUATI ON AND ANALYSI S CF ALTERNATI VES,
THE COMUNI TY' S RCLE IN THE SELECTI ON PROCESS, LI ST OF CONTACTS, GL.OSSARY COF EVALUATI ON

CRI TERI A, AND GLCSSARY OF TERMES.

EPA HELD A PUBLI C MEETI NG AT 7:30 PM ON AUGUST 2, 1990 AT THE HONE VALLEY ELEMENTARY SCHOCL I N
CECI LI A, KENTUCKY TO QUTLINE THE RI/FS AND DESCRI BE EPA' S PROPOSED REMEDI AL ALTERNATI VES FOR
CONTAM NANTS FOUND IN THE ON-SI TE SO LS. ALL COMVENTS RECEI VED BY EPA DURI NG THE PUBLI C COMVENT
PERI OD W LL BE CONSI DERED I N THE FI NAL SELECTI ON OF A REMEDI AL ALTERNATI VE FOR THE AREAS COF
CONTAM NATI ON AT THE HOWE VALLEY LANDFILL SITE.

THE RESPONSI VENESS SUMVARY, REQUI RED BY THE SUPERFUND LAW PROVI DES A SUWARY COF THE
COMMONWEALTH OF KENTUCKY' S AND CI TI ZENS' COMMVENTS AND CONCERNS | DENTI FI ED AND RECEI VED DURI NG
THE PUBLI C COMMENT PERI CD, AND EPA' S RESPONSES TO THOSE COMVENTS AND CONCERNS.

11, BACKGRCOUND ON COMMUNI TY | NVOLVEMENT AND CONCERNS

THE HOAE VALLEY LANDFI LL WAS USED DURI NG THE YEARS 1967 TO 1976 AS AN | NDUSTRI AL WASTE LANDFI LL.
THE TYPES OF WASTES DEPCSI TED | NTO THE LANDFI LL | NCLUDED BY- PRODUCTS FROM SI LI CONE MANUFACTURI NG
PROCESSES, METAL PLATI NG SLUDGES, VARI QUS | NSULATI ON AND SEALI NG COMPQUNDS, AND HOUSEHOLD REFUSE
FROM LOCAL RESI DENTS.

COVPLAI NTS FROM LOCAL RESI DENTS ABOUT WASTE DI SPOSAL ACTI VI TI ES AT THE LANDFI LL PROWPTED THE
INITIAL SI TE | NVESTI GATI ONS CONDUCTED BY THE STATE OF KENTUCKY DI VI SION CF WASTE MANAGEMENT.
THE FI RST COVMPLAI NT WAS FILED I N 1974 AND | NVOLVED THE UNPERM TTED DUMPING CF ACIDIC LI QU D
WASTES | NTO THE LANDFI LL. IN 1979, A COVWPLAI NT WAS FI LED REGARDI NG ODORS FROM AN ON- SI TE POND.
AN ADDI TI ONAL CONCERN WAS CREATED WHEN SEVERAL HORSES GRAZI NG NEAR THE LANDFI LL DI ED FROM LI VER
ABNCRVALI TI ES.

THE LEVEL OF PUBLI C CONCERN REGARDI NG THE HOWE VALLEY LANDFI LL HAS BEEN LOW EXCEPT FCR

RESI DENTS LI VI NG NEAR THE LANDFI LL. WH LE THE LANDFI LL WAS | N OPERATI ON, RESI DENTS W TNESSED
THE DI SPCSAL OF LI QUI D WASTES FROM A TANKER TRUCK DI RECTLY | NTO THE ON-SI TE POND.  THI' S | NGl DENT
I NCREASED THE CONCERNS OF THOSE LI VI NG NEAR THE LANDFI LL.

SEVERAL PUBLI C CONCERNS WERE EXPRESSED REGARDI NG THE REMOVAL AND REMEDI AL | NVESTI GATI ON



ACTIVITIES. A GENERAL COVPLAI NT CONCERNI NG THE LANDFI LL WAS THE | NCREASED TRUCK TRAFFI C.
HEALTH CONCERNS | NVOLVED THE EFFECTS OF CONSUM NG CONTAM NATED WATER AND DI RECT CONTACT W TH
CONTAM NATED SO L. LOCAL RESI DENTS DEPENDENT ON PRI VATE WELLS FOR THEI R POTABLE WATER VEERE
CONCERNED W TH THE QUALI TY OF THE GROUNDWATER  LOCAL OFFI G ALS VERE CONCERNED W TH THE

POTENTI AL M GRATI ON OF CONTAM NANTS | NTO NEARBY STREAMS AND RI VERS, WH CH COULD AFFECT THE
PUBLI C WATER SUPPLY. OTHER CONCERNS WERE EXPRESSED REGARDI NG SURFACE WATER CONTAM NATI ON, SUCH
AS PONDS AND STREAMS, AND THE EFFECTS ON ANI MALS CONSUM NG CONTAM NATED WATER. DI RECT EXPCSURE
TO CONTAM NATED SO LS WAS ALSO A CONCERN FOR CI TI ZENS WHO USED THE LANDFI LL PROPERTY FCR
RECREATI ONAL PURPGSES, WWHI CH | NCLUDE HUNTI NG H KI NG AND MOTCORCYCLES.

EPA CONDUCTED AN | NFORVMATI ON BRI EFI NG AND PUBLI C | NFORVMATI ON SESSI ON FCR THE LOCAL COWUNITY IN
JUNE 1988, PRIOCR TO I NI TI ATION OF THE REMEDI AL | NVESTI GATI ON.  THE MAJOR QUESTI ONS AND CONCERNS
RAI SED BY THE COVWUNI TY AND THE EPA RESPONSES ARE SUMVARI ZED BELOW

1. ONE G TIZEN ASKED HOW MANY DRUMS ARE LOCATED AT THE SI TE.

EPA RESPONSE: THE CONTRACTOR ESTI MATES APPROXI MATELY 5, 500 DRUVBS. SOME DRUMS HAVE BEEN PLACED
I NSI DE LARGER DRUVS. MOST DRUMS ARE |N GOOD SHAPE, THEY ARE NOT CCORRCDED.

2. ONE CTIZEN ASKED WHAT TYPES OF MATERI ALS ARE BURI ED ON THE SI TE.

EPA RESPONSE: CAULKI NG WASTES AND PLATI NG SLUDGES ARE THE PREDOM NANT WASTES KNOWN TO DATE.

3. ONE C Tl ZEN ASKED HOW THE DRUVS, ONCE UNCOVERED, W LL BE TRANSPORTED FROM THE SI TE.

EPA RESPONSE: SAMPLES ARE SENT OFF-SI TE FOR THE TREATABI LI TY STUDY; HOMNEVER, THE WASTES MAY BE
I NI TI ALLY TREATED ON-SI TE USI NG SUCH TREATMENTS AS CHEM CAL SCLI DI FI CATI ON AND CHEM CAL

FI XATION. | F SH PPED OFF-SI TE, THE CONTRACTOR WLL MOST LIKELY USE A TANKER

4. ONE CTI ZEN WAS CONCERNED W TH THE M GRATI ON OF CONTAM NATI ON DURI NG DRUM REMOVAL.

EPA RESPONSE: AS FAR AS OFFI Cl ALS KNOW NO WASTE HAS FLOAED OFF THE SI TE I N ANY DI RECTI ON AND
THE EXCAVATI ON PROCESS IS NOT EXPECTED TO CAUSE CONTAM NATI ON TO SPREAD BEYOND THE DEFI NED
CONTAM NATI ON ZONE. THE CONTAM NATI ON ZONE IS THE SI TE AREA DESI GNATED FOR ACCOVMODATI NG
CONTAM NATED MATERIALS. A BERM WAS CONSTRUCTED AND AN | MPERVEABLE LI NER WAS | NSTALLED TO REDUCE
SURFACE RUNCFF. THE CONTAM NATI ON ZONE | S USED FOR THE STORAGE OF DRUMMED WASTES AND

CONTAM NATED SO L.

5. ONE CITIZEN ASKED | F SILICONE I S A TOXI C OR HAZARDOUS WASTE.

EPA RESPONSE: AS FAR AS EPA KNOAS, SILICONE IS NOT A TOXI C OR HAZARDQUS WASTE. THE PROPERTI ES
OF SI LI CONE ARE UNDER EXAM NATI ON.

6. ONE C Tl ZEN ASKED WHERE NON- HAZARDOUS WASTES FROM THE SI TE W LL BE DI SPCSED.

EPA RESPONSE: EPA WLL DI SCUSS WTH THE STATE OF KENTUCKY WHERE NON- HAZARDOUS WASTES W LL BE
DI SPOSED.



ADDI TI ONAL COVWUNI TY RELATI ONS ACTI VI TI ES CONDUCTED BY EPA AT THE HONE VALLEY LANDFI LL TO DATE
I NCLUDE THE FOLLOW NG

. EPA CONDUCTED COVMUNI TY | NTERVI EWs W TH THE LOCAL COVMUNITY IN APRIL 1988

. EPA PREPARED AND DI STRI BUTED A FACT SHEET CONTAI NI NG | NFORVATI ON ON THE HONE VALLEY
LANDFI LL I'N MAY 1988

. EPA ESTABLI SHED AN | NFORVATI ON REPOSI TORY AT THE HARDI N COUNTY PUBLI C LI BRARY I N
JUNE 1988
. EPA | SSUED A PRESS RELEASE ANNOUNCI NG THE SCHEDULED PUBLI C | NFORVATI ON SESSI ON HELD

ON JUNE 28, 1988

. EPA CONDUCTED A BRI EFI NG AND PUBLI C | NFCRVATI ON SESSI ON | N JUNE 1988 FOR BOTH LOCAL
OFFI Cl ALS AND PRI VATE CI TI ZENS AT THE HONE VALLEY ELEMENTARY SCHOOL BEFORE REMEDI AL
I NVESTI GATI ON ACTI VI TI ES BEGAN

. EPA | SSUED A PRESS RELEASE, | N JULY 1988, REGARDI NG THE GROUNDWATER STUDY CONDUCTED
AT THE HONE VALLEY LANDFI LL

. EPA | SSUED A PRESS RELEASE, I N JULY 1988, ANNCUNCI NG THE REMOVAL COF DRUMS FROM THE
HONE VALLEY LANDFI LL

. EPA | SSUED A PRESS RELEASE, | N AUGUST 1988, ANNOUNCI NG THE REMOVAL OF METAL PLATI NG
WASTES FROM THE HOWE VALLEY LANDFI LL

. EPA PREPARED A COVWMUNI TY RELATI ONS PLAN I N SEPTEMBER 1988

. EPA RELEASED THE ADM NI STRATI VE RECORD FCR PUBLI C REVI EW I N JULY 1990

. EPA PREPARED AND DI STRI BUTED A PROPOSED PLAN FACT SHEET I N JULY 1990

. A 30- DAY PUBLI C COMVENT PERI GD WAS HELD FOR THE COVMIUNI TY TO EXPRESS ANY COMMENTS OR

QUESTI ONS ON THE PROPCSED PLAN (JULY 27 - AUGUST 27, 1990)

. EPA CONDUCTED A PUBLI C MEETI NG ON AUGUST 2, 1990 AT THE HOWE VALLEY ELEMENTARY
SCHOOL TO PRESENT THE SELECTED ALTERNATI VE AND EPA' S PROPCSED PLAN FOR REMEDI ATI ON
OF THE HONE VALLEY LANDFI LL

111, SUMVARY OF MAJOR QUESTI ONS AND COMMENTS RECEI VED DURI NG THE PUBLI C MEETI NG AND EPA
RESPONSES TO THESE COMMVENTS.

COMMENTS RAI SED DURI NG THE HOAE VALLEY LANDFI LL PUBLI C MEETI NG AND PUBLI C COMMENT PERI CD ON THE
PROPOSED PLAN ARE SUWMVARI ZED BELOW  THE PUBLI C MEETI NG WAS HELD ON AUGUST 2, 1990. THE
COMMENTS ARE CATECCRI ZED BY TOPI C.

A, SELECTED REMEDI AL ALTERNATI VE

THE FOLLOW NG COMMENTS COR QUESTI ONS WERE RAI SED REGARDI NG THE SELECTED REMEDI AL ALTERNATI VE:

1. ONE LOCAL COFFI G AL ASKED WHY ALTERNATI VE 5, THE SELECTED REMEDI AL ALTERNATI VE, WAS SELECTED

OVER THE OTHER FI VE ALTERNATI VES AND WHETHER ALTERNATI VE 5 | NCLUDES MONI TORING OF AIR, SO L AND
WATER. THE LOCAL OFFI Cl AL CONCURRED THAT ALTERNATIVE 5 WAS THE BEST CHO CE FOR REMEDI ATI ON COF



THE SI TE.

EPA RESPONSE: EPA SELECTED ALTERNATI VE 5 BECAUSE | T COWPLI ES WTH ALL OF THE NI NE EVALUATI ON
CRI TERI A USED BY EPA | N CHOOSI NG A CLEANUP METHCD, AND WAS THE MOST COST EFFECTIVE. [N
ADDI TION, THE MAJORITY OF THE SO L WLL REMAIN ON-SITE AND NOT Fl LL OTHER LANDFI LLS W TH MORE
HAZARDOUS WASTES. ALTERNATIVE 5 WLL ALSO | NCLUDE MONI TORING CF SO L, AR AND WATER

2. I N REGARD TO ALTERNATI VE 5, ONE CI TI ZEN ASKED HOW OFTEN THE SI TE WOULD BE MONI TORED, WHO
WOULD CONDUCT THE MONI TORI NG WHETHER EPA WOULD COLLECT SPLIT SAMPLES, AND | F ANY Bl O MONI TORI NG
WOULD BE CONDUCTED.

EPA RESPONSE: MONI TORI NG OF THE SITE WLL BE CONDUCTED QUARTERLY BY THE PRPS UNLESS THEY DECLI NE
TO CONDUCT THE REMEDI AL ACTION. | F THE PRPS DECLI NE, EPA WLL CONDUCT THE MONITORING | F THE
PRPS CONDUCT THE MONI TORI NG EPA WLL COLLECT AND ANALYZE SPLI T SAMPLES. THERE ARE NO KNOWN

Bl OLOA CAL RI SKS ASSOCI ATED W TH THE SI TE; THEREFORE, NO Bl O- MONI TORI NG W LL BE CONDUCTED.

B. GENERAL COMVENTS/ QUESTI ONS REGARDI NG THE SI TE AND ASSOCI ATED HEALTH RI SKS

1. ONE CTIZEN ASKED WHY THE BURI ED DRUMS, PRI OR TO REMOVAL, WERE DI STRI BUTED ONLY ONE DRUM
DEEP AND UPRI GHT | N THE OUTER AREAS OF THE SI TE, WH LE THE CENTRAL AREA CONTAI NED LARGE STACKS
OF DRUMS, WTH THE MAJORI TY OF THE DRUVS BURI ED SI DEWAYS, ALLOW NG MORE LEAKACGE OF WASTES.

EPA RESPONSE: THE CENTRAL AREA OF THE SI TE HAS A DEEPER SO L COVER DOM TO BEDROCK, WHI LE THE
QUTLYI NG AREAS HAVE ONLY A FEW FEET OF SO L COVER TO BEDROCK. FOR THESE REASONS, MORE DRUMS
COULD BE BURI ED DEEPER | N THE CENTRAL AREA THAN I N THE QUTER AREAS.

2. ONE CTIZEN WANTED TO KNOW THE CONCENTRATION CF CYANNDE IN SO L REMAINNING ON THE SITE. TH' S
CI TIZEN DD NOT FEEL THAT THE HEALTH RI SKS ASSCCI ATED W TH THE SI TE WERE OF MUCH CONCERN

EPA RESPONSE: THE LEVELS OF CYANIDE IN BOTH THE SO L AND GROUNDWATER ON THE SI TE ARE BELOW 1
PART PER M LLION (PPM, SIGN FI CANTLY LESS THAN LEVELS THAT WOULD RESULT IN A HUMAN HEALTH OR
ENVI RONMVENTAL RI SK.

3. ONE CTIZEN WAS CONCERNED ABOUT THE LEVELS OF CONTAM NANTS I N SPRI NGS SURRCUNDI NG BOUTVELL
SPRING TH S CI Tl ZEN STATED THAT HE OMNED A FARM NEAR BOUTWELL SPRI NG WHI CH CONTAI NED SEVERAL
SPRI NGS THAT WERE NEVER MON TORED.

EPA RESPONSE: ALTHOUGH PREVI QUS SAMPLI NG OF BOQUTWELL SPRI NG | NDI CATED THAT LOW LEVELS COF

CONTAM NATI ON WERE PRESENT, THE CONCENTRATI ONS WERE WELL BELOW THE NMAXI MUM CONCENTRATI ONS SET BY
EPA DRI NKI NG WATER STANDARDS. BECAUSE THE LOCATI ON OF THE CI TI ZEN S SPRI NGS APPEARS TO BE
BETWEEN THE SI TE AND BOUTVELL SPRING EPA WLL CONSI DER MONI TORI NG THESE SPRI NGS.

4. ONE G TIZEN EMPLOYED W TH THE LOCAL FI RE DEPARTMENT WAS CONCERNED W TH THE HEALTH RI SKS TO
FI RE DEPARTMENT PERSONNEL SHOULD A FI RE CCCUR AT THE SI TE.

EPA RESPONSE: FROM THE S| TE DATA AVAI LABLE AND LEVELS OF CONTAM NATI ON FOUND | N ON-SI TE SO LS,
THERE |'S NO RI SK TO FI RE DEPARTMENT PERSONNEL GO NG ONTO THE S| TE PROPERTY SHOULD A FI RE OCCUR
ASSUM NG STANDARD FI RE FI GHTI NG PRACTI CES ARE FOLLOMED (E. G, APPROACH NG THE FI RE FROM THE
UPW ND DI RECTI ON) .

5. ONE RESI DENT LI VI NG APPROXI MATELY 1-2 M LES NORTHEAST OF THE SI TE WAS CONCERNED ABQUT FUTURE
QUALI TY OF GROUNDWATER CURRENTLY USED FOR DRI NKI NG WATER PURPCSES, THE POTENTI AL HEALTH Rl SKS
FROM CONSUM NG FOOD GROMN | N LOCAL SO LS, AND THE LI KELI HOOD OF | NCREASE CANCER FOR THOSE LI VI NG
NEAR THE SI TE.



EPA RESPONSE: THE DRI NKI NG WATER SOURCE FOR THE HOWE VALLEY RESI DENTS | S LOCATED UPGRADI ENT FROM
THE SI TE, THEREFORE THE POTENTI AL FOR CONTAM NATI ON OF TH S WATER SOURCE | S EXTREMELY LOW
CONTAM NANTS WERE ONLY DETECTED | N GROUNDWATER SQUTH OF THE SI TE, AT LEVELS WELL BELOW MAXI MUM
LEVELS ALLOWED BY EPA DRI NKI NG WATER STANDARDS. THE EXTENT OF SO L CONTAM NATION IS WTHI N THE
SI TE BOUNDARI ES. THE GREATEST RI SK OF SO L CONTAM NATI ON | S THROUGH DI RECT EXPCSURE TO HUMANS.
SO LS LOCATED OFF THE SI TE AND USED FOR AGRI CULTURAL PURPGSES SHOULD POSE NO RI SK TO HUMAN
HEALTH. THE TOTAL | NDI VI DUAL LI FETI ME AVERAGE CARCI NOGENI C RI SK ASSCCI ATED WTH THE SITE IS
LONER THAN APPLI CABLE FEDERAL STANDARDS. THE ESTI MATED RI SK OF AN | NDI VI DUAL DEVELGCPI NG CANCER
FROM ON- SI TE EXPOSURE |S ONE | N ONE BI LLI ON.

I'V. WRI TTEN COMVENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI OD AND EPA' S RESPONSES TO THESE
COMMVENTS

COMMENTS RAI SED DURI NG THE HOAE VALLEY LANDFI LL PUBLI C COMVENT PERI OD ARE SUMVARI ZED BELOW THE
PUBLI C COMWVENT PERI OD WAS HELD FROM JULY 27 TO AUGUST 27, 1990.

1. ONE G TIZEN PROPCSED AN ADDI TI ONAL METHCD FOR SI TE REMVEDI ATION. THE C Tl ZEN SUGGEESTED
APPLYING LI ME TO THE SO L AT THE RATE OF 6 TO 10 TONS PER ACRE AT A DEPTH OF 1 TO 3 FEET. AFTER
APPROXI MATELY 2 WEEKS, THE SO L CAN BE PREPARED FOR RESEEDI NG USI NG FERTI LI ZER AND A M XTURE OF
CLOVER AND GRASS SEEDS.

EPA RESPONSE: THE LI ME APPLI CATI ON METHCD SUGGESTED |'S USED I N THE SEWAGE TREATMENT PROCESS TO
STABI LI ZE SLUDGES AND RAI SE THE PH. TH S PROCESS REDUCES ODOR AND HELPS IN THE DESTRUCTI ON OF
PATHOGENS. G VEN THE NATURE OF THE WASTES AT THE SI TE SUCH A PROCESS WOULD NOT BE EFFECTI VE.
THE SPECI FI C METHODOLOGY FOR REVEGETATI NG THE SI TE HAS NOT BEEN CHOSEN. THE SO L TYPE AND

CLI MATE OF THE AREA WLL BE CONSI DERED BEFORE SELECTI NG A SU TABLE GROUNDCOVER, HONEVER, A

M XTURE OF GRASS AND CLOVER WLL BE CONSI DERED AS A GROUNDCOVER ALTERNATI VE.

2. ONE G TIZEN WAS NOT | NFORVED OF THE PUBLI C MEETI NG HELD ON AUGUST 2, 1990, AT THE HONE
VALLEY ELEMENTARY SCHOOL. THE CI TI ZEN STATED THAT | F SHE HAD KNOM ABOQUT THE MEETI NG SHE WOULD
HAVE ATTENDED BECAUSE OF HER CONCERNS REGARDI NG THE HEALTH AND QUALITY CF LI FE OF NEARBY

RESI DENTS.

EPA RESPONSE: LOCAL RESI DENTS WERE | NFORVED CF THE PUBLI C MEETI NG THROUGH MAI LI NGS AND A PUBLIC
NOTI CE I N THE LOCAL NEWSPAPER, THE NEWS- ENTERPRI SE. EPA REGRETS THAT TH S C TI ZEN WAS NOT

NOTI FI ED. RESI DENTS NOTI FI ED THROUGH THE MAI L VWERE ON A MAI LI NG LI ST DEVELOPED FROM A LI ST OF
PREVI QUS MEETI NGS ATTENDEES AND FROM | NDI VI DUALS | NTERVI EVED I N 1988. TH S C TI ZEN WLL BE
ADDED TO THE MAI LI NG LI ST TO RECElI VE FUTURE | NFORVATI ON AND NOTI CES.

3.  ONE POTENTI ALLY RESPONSI BLE PARTY (PRP) EXPRESSED THEI R SUPPORT OF EPA' S PROPCSED PLAN FOR
THE HOAE VALLEY LANDFILL SITE

EPA RESPONSE: THE PRP'S OPI Nl ON REGARDI NG THE PROPCSED PLAN AND SELECTED REMEDI ES | S
APPRECI ATED.

V.  WRI TTEN COMMENTS RECEI VED FROM THE COVWMONVEALTH AND EPA' S RESPONSE

COMMENTS RAI SED BY THE COVWONVEALTH REGARDI NG THE DRAFT PROPCSED PLAN ARE PRESENTED I N THE
FOLLON NG LETTER. | N COVPLI ANCE W TH THE NATI ONAL CONTI NGENCY PLAN (NCP), AS REVI SED MARCH 8,
1990, THE COMMONVEALTH WAS @ VEN THE CPPCRTUNI TY TO REVI EW THE PLAN BEFCRE | T WAS RELEASED TO
THE PUBLIC. THE FINAL VERSI ON OF THE PROPCSED PLAN ADDRESSED THE COVMMONWEALTH S CONCERNS.

IN THE LETTER, THE COMWWONWEALTH CONTENDS THAT KRS 224.877 1S AN ARAR. EPA' S RESPONSE FOLLONS THE
COMWONWEALTH S LETTER



EPA RESPONSE CERCLA AND THE NATI ONAL CONTI NGENCY PLAN PRESCRI BE THAT REMEDI AL ACTI ONS MJST
ATTAI N REQUI REMENTS UNDER STATE ENVI RONMENTAL LAWS WHI CH (1) SPEC FI CALLY ADDRESS A HAZARDQOUS
SUBSTANCE, PCLLUTANT, CONTAM NANT, REMEDI AL ACTI ON, LOCATI ON OR OTHER Cl RCUMBTANCE FCQUND AT A
CERCLA SI TE OR WH CH ARE DETERM NED TO BE RELEVANT AND APPROPRI ATE, (I1) ARE PROMULGATED, (I111)
ARE MORE STRI NGENT THAN FEDERAL REQUI REMENTS, AND (1V) ARE TIMELY NOTI FI ED TO THE PRESI DENT OR
EPA ("ARARS'). KRS 224.877, AS AMENDED, IS NOT AN ARAR  THE SUBSTANTI VE PROVI SI ONS OF KRS
224.877 WH CH COULD ARGUABLY BE APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ARE

CONTAI NED I N SECTIONS 5 AND 10 THERECF. AS DESCRI BED BELOW NEI THER SECTI ON MEETS THE
ELIGBILITY CRITER A FOR ARARS PROVI DED I N CERCLA OR I N THE NATI ONAL CONTI NGENCY PLAN.

SECTION 5 OF THE KENTUCKY STATUTE STATES THAT PERSONS HAVI NG PCSSESSI ON CR CONTROL OVER A
HAZARDQUS SUBSTANCE, POLLUTANT, OR CONTAM NANT BEI NG RELEASED OR WHO CAUSED THE RELEASE MJST
TAKE " ACTI ONS NECESSARY TO RESTORE THE ENVI RONMENT TO THE EXTENT PRACTI CABLE AND M NI M ZE THE
HARMFUL EFFECTS FROM ANY RELEASE I NTO THE AIR, LANDS OR WATERS CR THE COMMONWEALTH. "  SUCH
RESTORATI ON AND M NI M ZATI ON MERELY CONSTI TUTE A GENERAL GOAL COR LEQ SLATI VE | NTENT ABOUT A
DESI RED QUTCOVE OR CONDI TI ON RATHER THAN A SPECI FI C REQUI REMENT.

MOREOVER, SAID PROVI SION IS NOT A BI NDI NG REQUI REMENT AS | T ONLY APPLIES IN THE EVENT A

PARTI CULAR REMEDI AL ACTI ON DOES NOT' MEET THE CRI TERI A SET FORTH I N SECTI ON 10 OF THE STATUTE.
SUCH A RELATI ONSHI P BETWEEN SECTI ON 5 AND SECTION 10 |'S CONFI RVED | N PARAGRAPH 15 OF THE
ATTACHED LETTER WHI CH STATES THAT THE COVMONVEALTH NMAY " CONSI DER CLEANUP TO AN ALTERNATI VE
LEVEL, BASED UPON SEVERAL HUVAN HEALTH AND ENVI RONVENTAL CRITERIA." AS KRS 224.877(5) IS A
GENERAL GOAL WHI CH DCES NOT SET OUT A SPEC FI C, ENFORCEABLE CLEANUP STANDARD AND VWHI CH | S NOT A
Bl NDI NG REQUI REMENT, | T IS NOT A CLEANUP ARAR

SECTI ON 10 OF KRS 224.877 STATES THAT REMEDI AL ACTI ONS "SHALL PROTECT HUVAN HEALTH, SAFETY AND
THE ENVI RONMENT" CONSI DERI NG CERTAI N FACTORS OUTLI NED THEREI N AS APPROPRI ATE.  SECTI ON 10 DCES
NOT CONSTI TUTE AN ARAR EI THER BECAUSE THE PROTECTI ON OBLI GATI ON IS NOT' MORE STRI NGENT THAN
FEDERAL REQUI REMENTS WHI CH ARE RELEVANT TO REMEDI AL ACTI ONS. FOR EXAMPLE, SECTION 121(D) OF
CERCLA PROVI DES THAT REMEDI AL ACTI ONS SHALL ATTAIN A DEGREE OF CLEANUP WVHICH, AT A M N MM
ASSURES PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT.  SECTI ON 121 OF CERCLA, I N ADDI TION TO
A MILTI TUDE OF OTHER FEDERAL REQUI REMENTS GOVERNI NG REMEDI AL ACTIONS, | S EQUI VALENT TO CR MCRE
STRI NGENT THAN THE MANDATE CONTAI NED I N KRS 224.877(10).

I N SUMVARY, KRS 224.877 DOES NOT CONTAI N ANY SPECI FI C, ENFORCEABLE REQUI REMENTS THAT ARE MORE
STRI NGENT THAN PROVI DED BY FEDERAL LAWAND THUS IS NOT A STATE ARAR  NONETHELESS, THE US

ENVI RONVENTAL PROTECTI ON AGENCY HAS COWPLI ED W TH THE REQUI REMENTS COF KRS 224.877. ACCORDI NG TO
SECTI ON 10 OF KRS 224.877, "THE REMEDI AL ACTI ON SHALL PROTECT HUVAN HEALTH, SAFETY, AND THE
ENVI RONMVENT CONS| DERI NG THE FOLLOW NG FACTORS AS APPROPRI ATE:

(A) THE CHARACTERI STI CS OF THE SUBSTANCE, PCOLLUTANT, OR CONTAM NANT, | NCLUDING ITS TOXICTY,
PERSI STANCE, ENVI RONVENTAL FATE AND TRANSPCORT DYNAM CS, Bl QACCUMULATI ON, BI OVAGNI FI CATI ON, AND
POTENTI AL FOR SYNERG STI C | NTERACTI ON AND W TH SPECI FI C REFERENCE TO THE ENVI RONVENT | NTO WHI CH
THE SUBSTANCE, POLLUTANT, COR CONTAM NANT HAS BEEN RELEASED;

(B) THE HYDROGEOLOG C CHARACTERI STICS OF THE FACI LI TY AND THE SURROUNDI NG AREA,

(O THE PROXIMTY, QUALITY, AND CURRENT AND FUTURE USES OF SURFACE WATER AND GROUNDWATER;

(D) THE POTENTI AL EFFECTS OF RESI DUAL CONTAM NATI ON OF POTENTI ALLY | MPACTED SURFACE WATER AND
GROUNDWATER,



(E) THE CHRONI C AND ACUTE HEALTH EFFECTS AND ENVI RONVENTAL CONSEQUENCES TO TERRESTRI AL AND
AQUATI C LI FE OF EXPCSURE TO THE HAZARDOUS SUBSTANCE, PCLLUTANT CR CONTAM NANT THROUGH DI RECT AND
I NDI RECT PATHWAYS,;

(F) AN EXPCSURE ASSESSMENT; AND
(G ALL OTHER AVAI LABLE | NFORMVATI ON. "

IF A PROPCSED REMEDI AL ACTI ON IS PROTECTI VE OF HUMAN HEALTH, SAFETY AND THE ENVI RONMVENT TAKI NG
THE ABOVE FACTORS | NTO CONSI DERATI ON, THEN THE REMEDI AL ACTION IS I N COVPLI ANCE W TH THE
KENTUCKY STATUTE. THE REMEDY FOR THE HOWNE VALLEY SI TE PROPOSED BY EPA MET THE REQUI REMENTS COF
KRS 224.877(10) THROUGH THE PERFORVMANCE OF A REMEDI AL | NVESTI GATION (R'), A FEASIBILITY STUDY
(FS) AND A BASELI NE RI SK ASSESSMENT.

ACCORDI NG TO THE NATI ONAL CONTI NGENCY PLAN (NCP), AS REVI SED MARCH 8, 1990, AN RI/FS SHALL BE
UNDERTAKEN AT ALL NATIONAL PRIORITIES LI ST (NPL) SUPERFUND SI TES TO DETERM NE THE NATURE AND
EXTENT OF THE THREAT PRESENTED BY THE RELEASE AND TO EVALUATE PROPOSED REMEDI ES. SPECI FI CALLY,
THE R | S PERFORMED TO COLLECT DATA NECESSARY TO ADEQUATELY CHARACTERI ZE A SI TE FOR THE PURPOSE
OF DEVELCPI NG AND EVALUATI NG EFFECTI VE REMEDI AL ALTERNATI VES. CHARACTERI ZATI ON ACTI VI TI ES

I NCLUDE:

. | DENTI FI CATI ON OF | MPORTANT SURFACE FEATURES, SO LS, GEOLOGY, HYDROGEQLOGY,
METECROLOGY AND ECOLOGY;

. ASSESSMENT OF THE Al R, SURFACE WATERS AND GROUNDWATER,

. ASSESSMENT OF WASTES (I NCLUDI NG QUANTI TI ES, STATE, CONCENTRATION, TOXI C TY,
PROPENSI TY TO Bl QACCUMULATE, PERS| STENCE, AND MOBI LI TY),

. | DENTI FI CATI ON OF CONTAM NATI ON SOURCES;
. | DENTI FI CATI ON OF EXPCSURE PATHWAYS THROUGH ENVI RONMVENTAL MEDI A;
. | DENTI FI CATI ON OF ACTUAL AND POTENTI AL HUVAN OR ENVI RONMVENTAL EXPOSURE RQUTES (I . E.,

I NHALATI ON AND | NGESTI ON) ALONG W TH THEI R MAGNI TUDE, FREQUENCY AND DURATI ON; AND,

. ASSESSMENT OF OTHER FACTCORS THAT PERTAIN TO THE SI TE OR SUPPORT THE ANALYSI S OF
POTENTI AL REMEDI AL ACTI ON ALTERNATI VES.

AS THE STATE OF KENTUCKY IS AWARE, AN RI WAS CONDUCTED, | N ACCORDANCE W TH THE NCP, FOR THE HOWE
VALLEY SITE. THE R ACTIVITIES | NCLUDED, BUT WERE NOT LIMTED TO A CHARACTERI ZATI ON OF WASTES
BURI ED ON-SITE, REMOVAL OF THESE WASTES, PRE- AND POST- REMOVAL ENVI RONMENTAL SAMPLI NG A SO L
AERATI ON PI LOT PROJECT AND A HYDROGECLOG CAL CHARACTERI ZATI ON OF THE HOAE VALLEY AREA.

DATA COLLECTED DURI NG THE RI WAS USED I N A BASELI NE Rl SK ASSESSMENT. ACCCRDI NG TO THE NCP, A
BASELI NE RI SK ASSESSMENT | S CONDUCTED TO CHARACTERI ZE THE CURRENT AND POTENTI AL THREATS TO HUVAN
HEALTH AND THE ENVI RONVENT THAT MAY BE PCSED BY CONTAM NANTS M GRATI NG TO GROUNDWATER, RELEASI NG
TO AIR, LEACHI NG THROUGH SO LS, AND Bl QACCUMULATI NG IN THE FOCD CHAIN.  FOR THE HONE VALLEY
SITE, THE RESULTS OF THE R AND THE BASELI NE RI SK ASSESSMENT | NDI CATED THAT VERY LOW LEVELS COF
RESI DUAL CONTAM NATI ON, SPECI FI CALLY CHROM UM AND TETRACHLORCETHENE, REMAIN I N THE ON-SITE SO LS
AND PCSE A POTENTI AL RI SK TO HUVAN HEALTH AND THE ENVI RONMENT. PRI MARY ROUTES OF EXPOSURE TO
HUMANS WOULD BE THROUGH THE | NGESTI ON OF SO LS ANDI OR GROUNDWATER ASSOCI ATED W TH THE SI TE.



IN ADDI TION TO THE R, AN FS WAS CONDUCTED FOR THE SITE. TH S IS REQUI RED BY THE NCP TO ENSURE
THAT APPROPRI ATE REMEDI AL ALTERNATI VES WERE DEVELOPED AND EVALUATED USI NG EPA'S NINE CRI TER A
ANALYSI S. EACH ALTERNATI VE WAS ASSESSED TO DETERM NE WHETHER | T WOULD ADEQUATELY PROTECT HUVAN
HEALTH AND THE ENVI RONVENT, | N BOTH THE SHORT- AND LONG TERM FROM UNACCEPTABLE RI SKS PCSED BY
HAZARDQUS SUBSTANCES, POLLUTANTS, OR CONTAM NANTS PRESENT AT THE SITE. DUR NG THE HOAE VALLEY
FS, SI X ALTERNATI VES WERE SELECTED AND EVALUATED. THESE SI X WERE CHOSEN BASED UPON THEI R

APPLI CABI LI TY AT THE SI TE AND EFFECTI VENESS FOR REDUCI NG THE RI SKS ASSCCI ATED WTH THE SITE. COF
THE SI X, ONE ALTERNATI VE, SO L AERATI ON COVBI NED W TH REMOVAL, WAS SELECTED AS THE FI NAL REMEDY.
TH' S PARTI CULAR ALTERNATI VE, UPON THE SUCCESS CF THE TREATABI LI TY STUDY, WLL MEET THE

REQUI REMENTS COF THE NI NE CRI TERIA AND REDUCE THE SI TE RI SKS AT A MJCH LONER COST THAN ANY OF THE
OTHER ALTERNATI VES. ADDI TI ONALLY, THE CONTI NGENCY REMEDY, REMOVAL CF CONTAM NATED SO L, SHOULD
I T BE | MMLEMENTED, WLL ALSO MEET ALL REQUI REMENTS AND REDUCE SI TE RI SKS.

THE R DESCRI BES THE CHARACTERI ZATI ON OF WASTES BURI ED ON-SI TE, | NCLUDI NG THE CHARACTERI STI CS
SET FORTH I N KRS 224.877(10) (A). ADD TI ONALLY, THE HYDROGEOLOG CAL ASSESSMENT FOR THE SI TE, AS
REQUI RED BY KRS 224.877(10)(B), WAS ACCOVPLI SHED DURING R ACTIVITIES. THE HYDROGEOLOG C
CHARACTERI STI CS OF THE HONE VALLEY AREA WERE DETERM NED THROUGH FOUR SEPARATE DYE TRACE STUDI ES.
THREE OF THE TRACES, CONDUCTED AT THE SI TE, | NDI CATED THAT GROUNDWATER TRAVELS SOUTHEAST FRCOM
THE SI TE AND SURFACES 1.8 M LES AVWAY AT BOUTWELL SPRING THE ADDI TI ONAL TRACE WAS CONDUCTED BY
THE US GEOLOA CAL SURVEY TO FI ND AN ALTERNATE WATER SOURCE FCR THE HOWNE VALLEY AREA. THI S STUDY
| NDI CATED THE PRESENCE OF A GROUNDWATER DI VI DE NORTH OF THE SI TE, BETWEEN THE SI TE AND PI RTLE
SPRING TH S PARTI CULAR SPRI NG SERVES AS THE DRI NKI NG WATER SOURCE FOR THE HOME VALLEY AREA
THE | MPLI CATI ON | S THAT GROUNDWATER LEAVI NG THE SI TE FLOAS ON THE OPPCSI TE SI TE OF THE DI VI DE
FROM PI RTLE SPRING THUS, A NATURAL BARRI ER EXI STS AGAI NST PCSSI BLY CONTAM NATED GROUNDWATER
REACH NG THE WATER SUPPLY. ALONG WTH THE DYE TRACES, THE R ACTIVI TIES ALSO | NCLUDED THE

EXAM NATI ON CF THE PROXIM TY, QUALITY, AND CURRENT AND FUTURE USES OF SURFACE WATER AND
GROUNDWATER, AS DESCRI BED I N KRS 224.877(10)(C). THE RESULTS OF THESE EXAM NATI ONS ARE

DI SCUSSED I N GREATER DETAIL IN THE R REPCRT.

THE POTENTI AL EFFECTS OF RESI DUAL CONTAM NATI ON, CHRONI C AND ACUTE HEALTH EFFECTS, ENVI RONVENTAL
CONSEQUENCES AND THE EXPCSURE ASSESSMENT, ALSO REQUI RED BY KRS 224.877(10), WERE DETERM NED

DURI NG THE BASELI NE RI SK ASSESSMENT. AS STATED EARLI ER, THE SI TE PCSES A VERY LONRI SK TO

I NDI VI DUALS CR ANI MALS THAT | NGEST ON-SITE SO LS OR GROUNDWATER FURTHERMORE, THE REMEDI ES, BOTH
THE PRI MARY AND CONTI NGENCY, PROPGSED IN THE ROD WLL LOMER THE R SK ASSOCI ATED WTH THE SI TE TO
LEVELS ACCEPTABLE TO EPA AND I N COWVPLI ANCE WTH THE NCP. THE POTENTI AL EFFECTS OF RESI DUAL
CONTAM NANTS ON | MPACTED SURFACE AND GROUNDWATER WAS A PRI MARY FACTCOR IN THE DEVELOPMENT OF SO L
ACTI ON LEVELS (SALS). THE SALS CALCULATED FOR THE SI TE TAKE | NTO ACCOUNT THE POTENTI AL FOR

RESI DUAL CONTAM NANTS TO LEACH FROM THE SO L | NTO THE GROUNDWATER.  THE FI NAL CONCENTRATI ONS FOR
SALS, AS STATED IN THE ROD, WLL BE PROTECTI VE COF BOTH SURFACE AND GROUNDWATER

ALL OTHER AVAI LABLE | NFORVATI ON WAS | NCORPORATED I N THE R/ FS REPORTS. COCPlI ES OF THESE REPORTS
WERE PRESENTED TO THE COVMMONWEALTH FOR THEI R REVI EW AN ADDI TI ONAL COPY |'S CONTAI NED IN THE
HOWE VALLEY ADM NI STRATI VE RECORD.

SEVERAL PUBLI C CONCERNS WERE EXPRESSED REGARDI NG THE REMOVAL AND REMEDI AL | NVESTI GATI ON
ACTIVITIES. A GENERAL COVPLAI NT CONCERNI NG THE LANDFI LL WAS THE | NCREASED TRUCK TRAFFI C.
HEALTH CONCERNS | NVOLVED THE EFFECTS OF CONSUM NG CONTAM NATED WATER- AND DI RECT CONTACT W TH
CONTAM NATED SO L. LOCAL RESI DENTS DEPENDENT ON PRI VATE WELLS FOR THEI R POTABLE WATER VEERE
CONCERNED W TH THE QUALI TY OF THE GROUNDWATER  LOCAL OFFI G ALS VIERE CONCERNED W TH THE

POTENTI AL M GRATI ON OF CONTAM NANTS | NTO NEARBY STREAMS AND RI VERS, WH CH COULD AFFECT THE
PUBLI C WATER SUPPLY. OTHER CONCERNS WERE EXPRESSED REGARDI NG SURFACE WATER CONTAM NATI ON, SUCH
AS PONDS AND STREAMS, AND THE EFFECTS ON ANI MALS CONSUM NG CONTAM NATED WATER. DI RECT EXPCSURE
TO CONTAM NATED SO LS WAS ALSO A CONCERN FOR CI TI ZENS WHO USED THE LANDFI LL PROPERTY FCR
RECREATI ONAL PURPGCSES, WWHI CH | NCLUDE HUNTI NG H KI NG AND MOTCORCYCLES.



EPA CONDUCTED AN | NFORVMATI ON BRI EFI NG AND PUBLI C | NFORVMATI ON SESSI ON FCR THE LOCAL COVWUNI TY IN
JUNE 1988, PRIOCR TO I NI TI ATION OF THE REMEDI AL | NVESTI GATI ON.  THE MAJOR QUESTI ONS AND CONCERNS
RAI SED BY THE COVWUNI TY AND THE EPA RESPONSES ARE SUMVARI ZED BELOW

1. ONE G TIZEN ASKED HOW MANY DRUMS ARE LOCATED AT THE SI TE.

EPA RESPONSE: THE CONTRACTOR ESTI MATES APPROXI MATELY 5, 500 DRUVBS. SOME DRUMS HAVE BEEN PLACED
I NSI DE LARGER DRUVS. MOST DRUMS ARE | N GOOD SHAPE, THEY ARE NOT CCORRCDED.

2. ONE C Tl ZEN ASKED WHAT TYPES OF MATERI ALS ARE BURI ED ON THE SI TE.

EPA RESPONSE: CAULKI NG WASTES AND PLATI NG SLUDGES ARE THE PREDOM NANT WASTES KNOWN TO DATE.

3. ONE C Tl ZEN ASKED HOW THE DRUVMS, ONCE UNCOVERED, W LL BE TRANSPORTED FROM THE SI TE.

EPA RESPONSE: SAMPLES ARE SENT OFF-SI TE FOR THE TREATABI LI TY STUDY; HOWNEVER, THE WASTES MAY BE
I NI TI ALLY TREATED ON-SI TE USI NG SUCH TREATMENTS AS CHEM CAL SCLI DI FI CATI ON AND CHEM CAL

FI XATION. | F SH PPED OFF-SI TE, THE CONTRACTOR WLL MOST LIKELY USE A TANKER

4. ONE CTI ZEN WAS CONCERNED W TH THE M GRATI ON OF CONTAM NATI ON DURI NG DRUM REMOVAL.

EPA RESPONSE: AS FAR AS OFFI Cl ALS KNOW NO WASTE HAS FLOAED OFF THE SI TE I N ANY DI RECTI ON AND
THE EXCAVATI ON PROCESS |'S NOT EXPECTED TO CAUSE CONTAM NATI ON TO SPREAD BEYOND THE DEFI NED
CONTAM NATI ON ZONE. THE CONTAM NATI ON ZONE IS THE SI TE AREA DESI GNATED FOR ACCOVMODATI NG
CONTAM NATED MATERIALS. A BERM WAS CONSTRUCTED AND AN | MPERVEABLE LI NER WAS | NSTALLED TO REDUCE
SURFACE RUNCFF. THE CONTAM NATI ON ZONE | S USED FOR THE STORAGE OF DRUMMED WASTES AND

CONTAM NATED SO L.

5. ONE CITIZEN ASKED | F SILICONE IS A TOXI C CR HAZARDOUS WASTE.

EPA RESPONSE: AS FAR AS EPA KNOAS, SILICONE IS NOT A TOXI C OR HAZARDQUS WASTE. THE PROPERTI ES
OF SI LI CONE ARE UNDER EXAM NATI ON.

6. ONE C Tl ZEN ASKED WHERE NON- HAZARDOUS WASTES FROM THE SI TE W LL BE DI SPCSED.

EPA RESPONSE: EPA WLL DI SCUSS WTH THE STATE OF KENTUCKY WHERE NON- HAZARDOUS WASTES W LL BE
DI SPOSED.

ADDI TI ONAL COVWUNI TY RELATI ONS ACTI VI TI ES CONDUCTED BY EPA AT THE HONE VALLEY LANDFI LL TO DATE
I NCLUDE THE FOLLOW NG

. EPA CONDUCTED COVMUNI TY | NTERVI EWs W TH THE LOCAL COVMUNITY IN APRIL 1988

. EPA PREPARED AND DI STRI BUTED A FACT SHEET CONTAI NI NG | NFORVATI ON ON THE HONE VALLEY
LANDFI LL I N MAY 1988

. EPA ESTABLI SHED AN | NFORVATI ON REPOSI TORY AT THE HARDI N COUNTY PUBLI C LI BRARY I N
JUNE 1988
. EPA | SSUED A PRESS RELEASE ANNCUNCI NG THE SCHEDULED PUBLI C | NFORVATI ON SESSI ON HELD

ON JUNE 28, 1988



. EPA CONDUCTED A BRI EFI NG AND PUBLI C | NFCRVATI ON SESSI ON | N JUNE 1988 FOR BOTH LOCAL
OFFI Cl ALS AND PRI VATE CI TI ZENS AT THE HONE VALLEY ELEMENTARY SCHOOL BEFORE REMEDI AL
I NVESTI GATI ON ACTI VI TI ES BEGAN

. EPA | SSUED A PRESS RELEASE, | N JULY 1988, REGARDI NG THE GROUNDWATER STUDY CONDUCTED
AT THE HONE VALLEY LANDFI LL

. EPA | SSUED A PRESS RELEASE, I N JULY 1988, ANNCUNCI NG THE REMOVAL OF DRUMS FROM THE
HONE VALLEY LANDFI LL

. EPA | SSUED A PRESS RELEASE, | N AUGUST 1988, ANNOUNCI NG THE REMOVAL OF METAL PLATI NG
WASTES FROM THE HOWE VALLEY LANDFI LL

. EPA PREPARED A COVMUNI TY RELATI ONS PLAN I N SEPTEMBER 1988

. EPA RELEASED THE ADM NI STRATI VE RECORD FCR PUBLI C REVI EW I N JULY 1990

. EPA PREPARED AND DI STRI BUTED A PROPOSED PLAN FACT SHEET I N JULY 1990

. A 30- DAY PUBLI C COMMVENT PERI CD WAS HELD FOR THE COVMIUNI TY TO EXPRESS ANY COMMENTS OR

QUESTI ONS ON THE PROPCSED PLAN (JULY 27 - AUGUST 27, 1990)

. EPA CONDUCTED A PUBLI C MEETI NG ON AUGUST 2, 1990 AT THE HOWE VALLEY ELEMENTARY
SCHOOL TO PRESENT THE SELECTED ALTERNATI VE AND EPA' S PROPCSED PLAN FOR REMEDI ATI ON
OF THE HONE VALLEY LANDFI LL

111, SUMVARY OF MAJOR QUESTI ONS AND COMMENTS RECEI VED DURI NG THE PUBLI C MEETI NG AND EPA
RESPONSES TO THESE COMVENTS.

COMMENTS RAI SED DURI NG THE HOAE VALLEY LANDFI LL PUBLI C MEETI NG AND PUBLI C COMMENT PERI CD ON THE
PROPOSED PLAN ARE SUWVARI ZED BELOW THE PUBLI C MEETI NG WAS HELD ON AUGUST 2, 1990. THE
COMMENTS ARE CATECGCRI ZED BY TOPI C.

A, SELECTED REMEDI AL ALTERNATI VE
THE FOLLOW NG COMMENTS OR QUESTI ONS WERE RAI SED REGARDI NG THE SELECTED REMEDI AL ALTERNATI VE:

I.  ONE LOCAL OFFI G AL ASKED WHY ALTERNATI VE 5, THE SELECTED REMEDI AL ALTERNATI VE, WAS SELECTED
OVER THE OTHER FI VE ALTERNATI VES AND WHETHER ALTERNATI VE 5 | NCLUDES MONI TORING OF AIR, SO L AND
WATER. THE LOCAL OFFI Cl AL CONCURRED THAT ALTERNATIVE 5 WAS THE BEST CHO CE FOR REMEDI ATI ON COF
THE SI TE.

EPA RESPONSE: EPA SELECTED ALTERNATI VE 5 BECAUSE | T COWPLI ES WTH ALL OF THE NI NE EVALUATI ON
CRI TERI A USED BY EPA | N CHOOSI NG A CLEANUP METHCD, AND WAS THE MOST COST EFFECTIVE. [N
ADDI TION, THE MAJORITY OF THE SO L WLL REMAIN ON-SITE AND NOT Fl LL OTHER LANDFI LLS W TH MORE
HAZARDOUS WASTES. ALTERNATIVE 5 WLL ALSO | NCLUDE MONI TORING CF SO L, AR AND WATER

2. I N REGARD TO ALTERNATI VE 5, ONE CI TI ZEN ASKED HOW OFTEN THE SI TE WOULD BE MONI TORED, WHO
WOULD CONDUCT THE MONI TORI NG WHETHER EPA WOULD COLLECT SPLIT SAMPLES, AND | F ANY Bl O MONI TORI NG
WOULD BE CONDUCTED.

EPA RESPONSE: MONI TORI NG OF THE SITE WLL BE CONDUCTED QUARTERLY BY THE PRPS UNLESS THEY DECLI NE
TO CONDUCT THE REMEDI AL ACTION. | F THE PRPS DECLI NE, EPA WLL CONDUCT THE MONITORING | F THE
PRPS CONDUCT THE MONI TORI NG EPA WLL COLLECT AND ANALYZE SPLI T SAMPLES. THERE ARE NO KNOWN



Bl OLOG CAL RI SKS ASSOCI ATED W TH THE SI TE; THEREFORE, NO Bl O- MONI TORI NG W LL BE CONDUCTED.
B. GENERAL COMVENTS/ QUESTI ONS REGARDI NG THE SI TE AND ASSOCI ATED HEALTH RI SKS

1. ONE G TIZEN ASKED WHY THE BURI ED DRUMS, PRI OR TO REMOVAL, WERE DI STRI BUTED ONLY ONE DRUM
DEEP AND UPRI GHT | N THE OUTER AREAS OF THE SI TE, WH LE THE CENTRAL AREA CONTAI NED LARGE STACKS
OF DRUMS, WTH THE MAJORI TY OF THE DRUVS BURI ED SI DEWAYS, ALLOW NG MORE LEAKACGE COF WASTES.

EPA RESPONSE: THE CENTRAL AREA OF THE SI TE HAS A DEEPER SO L COVER DOM TO BEDROCK, WH LE THE
QUTLYI NG AREAS HAVE ONLY A FEW FEET OF SO L COVER TO BEDROCK. FOR THESE REASONS, MORE DRUMS
COULD BE BURI ED DEEPER | N THE CENTRAL AREA THAN I N THE QUTER AREAS.

2. ONE CTIZEN WANTED TO KNOW THE CONCENTRATION CF CYANNDE IN SO L REMAINNING ON THE SITE. TH' S
CI TIZEN DD NOT FEEL THAT THE HEALTH RI SKS ASSCCI ATED W TH THE SI TE WERE OF MJUCH CONCERN

EPA RESPONSE: THE LEVELS OF CYANI DE IN BOTH THE SO L AND GROUNDWATER ON THE SI TE ARE BELOW |
PART PER M LLION (PPM, SIGN FI CANTLY LESS THAN LEVELS THAT WOULD RESULT IN A HUMAN HEALTH OR
ENVI RONMVENTAL Rl SK.

3. ONE CTIZEN WAS CONCERNED ABOUT THE LEVELS COF CONTAM NANTS I N SPRI NGS SURRCUNDI NG BOUTVELL
SPRING TH S CI TI ZEN STATED THAT HE OMNED A FARM NEAR BOUTWELL SPRI NG WHI CH CONTAI NED SEVERAL
SPRI NGS THAT WERE NEVER MON TORED.

EPA RESPONSE: ALTHOUGH PREVI QUS SAMPLI NG OF BOQUTVEELL SPRI NG | NDI CATED THAT LOW LEVELS COF

CONTAM NATI ON WERE PRESENT, THE CONCENTRATI ONS WERE WELL BELOW THE NMAXI MUM CONCENTRATI ONS SET BY
EPA DRI NKI NG WATER STANDARDS. BECAUSE THE LOCATI ON OF THE CI TI ZEN S SPRI NGS APPEARS TO BE
BETWEEN THE SI TE AND BOUTVELL SPRING EPA WLL CONSI DER MONI TORI NG THESE SPRI NGS.

4. ONE G Tl ZEN EMPLOYED W TH THE LOCAL FI RE DEPARTMENT WAS CONCERNED W TH THE HEALTH RI SKS TO
FI RE DEPARTMENT PERSONNEL SHOULD A FI RE CCCUR AT THE SI TE.

EPA RESPONSE: FROM THE S| TE DATA AVAI LABLE AND LEVELS OF CONTAM NATI ON FOUND | N ON-SI TE SO LS,
THERE |'S NO RI SK TO FI RE DEPARTMENT PERSONNEL GO NG ONTO THE S| TE PROPERTY SHOULD A FI RE OCCUR
ASSUM NG STANDARD FI RE FI GHTI NG PRACTI CES ARE FOLLOMED (E. G, APPROACH NG THE FI RE FROM THE
UPW ND DI RECTI ON) .

5. ONE RESI DENT LI VI NG APPROXI MATELY 1-2 M LES NORTHEAST OF THE SI TE WAS CONCERNED ABQUT FUTURE
QUALI TY OF GROUNDWATER CURRENTLY USED FOR DRI NKI NG WATER PURPCSES, THE POTENTI AL HEALTH Rl SKS
FROM CONSUM NG FOOD GROAN | N LOCAL SO LS, AND THE LI KELI HOOD OF | NCREASE CANCER FOR THOSE

LI VING NEAR THE SI TE.

EPA RESPONSE: THE DRI NKI NG WATER SOURCE FCR THE HOWE VALLEY RESI DENTS | S LOCATED UPGRADI ENT FROM
THE SI TE, THEREFORE THE POTENTI AL FOR CONTAM NATI ON OF TH S WATER SOURCE | S EXTREMELY LOW
CONTAM NANTS WERE ONLY DETECTED | N GROUNDWATER SQUTH OF THE SI TE, AT LEVELS WELL BELOW MAXI MUM
LEVELS ALLOWED BY EPA DRI NKI NG WATER STANDARDS. THE EXTENT OF SO L CONTAM NATION IS WTHI N THE
SI TE BOUNDARI ES. THE GREATEST RI SK OF SO L CONTAM NATI ON | S THROUGH DI RECT EXPCSURE TO HUMANS.
SO LS LOCATED OFF THE SI TE AND USED FOR AGRI CULTURAL PURPGSES SHOULD POSE NO RI SK TO HUMAN
HEALTH. THE TOTAL | NDI VI DUAL LI FETI ME AVERAGE CARCI NOGENI C RI SK ASSCCI ATED WTH THE SITE IS
LOMNER THAN APPLI CABLE FEDERAL STANDARDS. THE ESTI MATED RI SK CF | NDI VI DUAL DEVELOPI NG CANCER FROM
ON-SI TE EXPOSURE IS ONE | N ONE BI LLI ON.

I'V. WRI TTEN COMVENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI CD AND EPA' S RESPONSES TO THESE
COMMVENTS



COMMENTS RAI SED DURI NG THE ROAE VALLEY LANDFI LL PUBLI C COMVENT PERI OD ARE SUMVARI ZED BELOWN THE
PUBLI C COMWENT PERI OD WAS HELD FROM JULY 27 TO AUGUST 27, 1990.

I.  ONE CTIZEN PROPCSED AN ADDI TI ONAL METHCD FOR SI TE REMEDI ATION. THE C Tl ZEN SUGGEESTED
APPLYING LI ME TO THE SO L AT THE RATE OF 6 TO 10 TONS PER ACRE AT A DEPTH OF 1 TO 3 FEET. AFTER
APPROXI MATELY 2 WEEKS, THE SO L BAN BE PREPARED FOR RESEEDI NG USI NG FERTI LI ZER AND A M XTURE OF
CLOVER AND GRASS SEEDS.

EPA RESPONSE: THE LI ME APPLI CATI ON METHCD SUGGESTED |'S USED I N THE SEWAGE TREATMENT PROCESS TO
STABI LI ZE SLUDGES AND RAI SE THE PH. TH S PROCESS REDUCES ODOR AND HELPS IN THE DESTRUCTI ON OF
PATHOGENS. G VEN THE NATURE OF THE WASTES AT THE SI TE SUCH A PROCESS WOULD NOT BE EFFECTI VE.
THE SPECI FI C METHODOLOGY FOR REVEGETATI NG THE SI TE HAS NOT BEEN CHOSEN. THE SO L TYPE AND

CLI MATE OF THE AREA WLL BE CONSI DERED BEFORE . SELECTI NG A SU TABLE GROUNDCOVER, HOWNEVER, A

M XTURE OF GRASS AND CLOVER WLL BE CONSI DERED AS A GROUNDCOVER ALTERNATI VE.

2. ONE G TIZEN WAS NOT | NFORVED OF THE PUBLI C MEETI NG HELD ON AUGUST 2, 1990, AT THE HONE
VALLEY ELEMENTARY SCHOOL. THE CI TI ZEN STATED THAT | F SHE HAD KNOM ABQUT THE MEETI NG SHE WOULD
HAVE ATTENDED BECAUSE OF HER CONCERNS REGARDI NG THE HEALTH AND QUALITY CF LI FE OF NEARBY

RESI DENTS.

EPA RESPONSE: LOCAL RESI DENTS WERE | NFORVED CF THE PUBLI C MEETI NG THROQUGH MAI LI NGS AND A PUBLIC
NOTI CE I N THE LOCAL NEWSPAPER, THE NEWS- ENTERPRI SE. EPA REGRETS THAT TH S C TI ZEN WAS NOT

NOTI FI ED. RESI DENTS NOTI FI ED THROUGH THE MAI L VWERE ON A MAI LI NG LI ST DEVELOPED FROM A LI ST OF
PREVI QUS MEETI NGS ATTENDEES AND FROM | NDI VI DUALS | NTERVI EVED I N 1988. TH'S C TI ZEN WLL BE
ADDED TO THE MAI LI NG LI ST TO RECElI VE FUTURE | NFORVATI ON AND NOTI CES.

3.  ONE POTENTI ALLY RESPONSI BLE PARTY (PRP) EXPRESSED THEI R SUPPORT OF EPA' S PROPCSED PLAN FOR
THE HOAE VALLEY LANDFILL SITE

EPA RESPONSE: THE PRP'S OPI Nl ON REGARDI NG THE PROPCSED PLAN AND SELECTED REMEDI ES | S
APPRECI ATED.



#TA
TABLE 5

COPPER- CYANI DE SLUDGE ANALYSI S

CONTAM NANTS CONCENTRATI ONS
(M7 L)

I NORGANI CS SAMPLE 1 SAMPLE 2
SI LVER ND ND
ARSEN C ND ND
BARI UM 0. 37 0.43
CADM UM 0.02 0.02
COBALT ND ND
CHROM UM ND ND
COPPER 200 200
NI CKEL ND ND
LEAD 0.12 0. 05
ANTI MONY ND 0.20
SELENI UM ND ND

ZINC 3.3 3.2



CONTAM NANTS

VOLATI LE ORGANI CS
ACETONE

BENZENE

BROMCDI CHLOROVETHANE
BROMOFCRM

2- BUTANONE

CARBON DI SULFI DE
CARBON TETRACHLCRI DE
CHLOROCBENZENE
CHLOROCBENZENE
CHLORCETHANE
CHLORCFORM
CHLOROVETHANE

1, 1- DI CHLORCETHANE

1, 2- DI CHLORCETHANE

1, 1- DI CHLORCETHENE

1, 2- DI CHLORCETHENE

1, 2- DI CHLORCPRCPANE

C S 1, 3- DI CHLOROPRCOPANE
TRANS- 1, 3- DI CHLOROPROPANE
DI BROMOCHL OROETHANE
ETHYLBENZENE

HEXANONE

4- METHYL- 2- PENTANONE
METHYLENE CHLORI DE
STYRENE

1,1, 1- TRI CHLORCETHANE
1,1, 2- TRI CHLORCETHANE
1,1, 2, 2- TETRACHLORCETHANE
TETRACHLOROETHENE

TRI CHLOROETHENE
TOLUENE

VI NYL ACETATE

VI NYL CHLORI DE

TOTAL XYLENES

TABLE 6
QO LY-WASTE TRENCH ANALYSI S

(TOTAL)

CONCENTRATI ON' RANGES
(MZ KG

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ABOVE RESULTS ARE FOR BOTH COWPCSI TE SAMPLES



TABLE 6 CONTI NUED
QO LY-WASTE TRENCH ANALYSI S

CONTAM NANTS CONCENTRATI ONS

(M3 KG
I NORGANI CS SAMPLE 1 SAMPLE 2
SI LVER ND ND
ALUM NUM 11, 000 10, 000
ARSEN C 5.4 57
BARI UM 57 45
BERYLLI UM 0.44 0. 58
CALCl UM 1, 500 1, 500
CADM UM ND ND
COBALT ND ND
CHROM UM 11 13
COPPER 8.0 7.5
I RON 19, 000 19, 000
MERCURY ND ND
POTASSI UM 500 500
MAGNESI UM 600 720
MANGANESE 980 590
SCDI UM 26 33
NI CKEL 7.0 7.5
LEAD 15 17
ANTI MONY ND ND
SELENI UM ND ND
THALLI UM ND ND
VANADI UM 26 20
ZI NC 42 34

SAMPLE WERE COWPRI SED OF COVPCSI TES COLLECTED AT FOUR DI FFERENT DEPTHS.



TABLE 8
| NSULATI ON PI LE COVPCSI TE ANALYSI S

A TOTAL OF THREE COVPCSI TE SAMPLES WERE TAKEN FROM TRENCHES CUT | NTO THE
I NSULATI ON PI LE.  THE RANGE OF CONCENTRATI ONS | S PRESENTED BELOW

CONTAM NANTS CONCENTRATI ON RANGES
(M3 KQ
ETHYLBENZENE ND - 7.0
1, 1, 1- TRl CHLORCETHANE ND - 3.0
TOTAL XYLENES 14 - 79
TR CHLORCFLOUROVETHANE 23(J) - 390(J)
ASBESTCS TYPES ND
BI S (2- ETHYLHEXYL) PHTHALATE 1500 - 2400
PENTACHL OROPHENCL ND - 3(J)
SI LVER 0.5 - 1.0
ALUM NUM 200 - 270
BAR UM 8.8 - 15.9
CALCI UM 570 - 1500
CHROM UM 4.0 - 5.0
CCPPER 5.5 - 52.0
| RON 140 - 200
POTASSI UM 37 - 82
MAGNES! UM 91 - 240
MANGANESE 9 - 20
SODI UM 26 - 96
NI CKEL ND - 2.0
LEAD 15 - 22
VANADI UM ND - 3.5
ZINC 32 - 120
NON - ASBESTO FI VERS ( CELLULOSE) 25 PERCENT
NON - FI BEROUS MATERI AL 75 PERCENT



TABLE 9
BACKGROQUND SO L SAMPLE METALS ANALYSI S

CONTAM NANTS CONCENTRATI ONS
(M3 KG

I NORGANI CS BRWL BRW2
SI LVER ND 0.5
ALUM NUM 13, 000 15, 000
ARSEN C 20 14
BARI UM 31 95
BERYLLI UM 0. 66 0.79
CALCl UM 1, 300 3, 500
CADM UM ND ND
COBALT ND ND
CHROM UM 80 16
COPPER 9.5 14

I RON 89, 000 42,000
MERCURY ND ND
POTASSI UM 420 580
MAGNESI UM 670 1, 200
MANGANESE 270 370
SCDI UM 24 40
NI CKEL 17 18
LEAD 29 25
ANl TMONY ND ND
SELENI UM 0. 44 0. 36
THALLI UM ND ND
VANADI UM 54 29
ZI NC 62 63

TABLE 10

METALS ANALYSI S OF SO L SAMPLES

CONCENTRATI ONS ( MF KG)

AREA TOTAL TOTAL
COwPCsI TE | D CHROM UM ZI NC COPPER
1A 1300 1300 N A
2A 840 880 N A
3A 19 31 N A
4A 350 360 N A
4B 1600 1700 N A
5A 180 240 2400*
6A 11 26 N A
6B 16 48 N A
TA 18 49 N A

8A 18 35 22%*



TABLE 11
TCL ORGANI C AND | NORGANI C CHEM CAL CONCENTRATI ONS
FOR ON- SI TE SURFACE WATERS

COVPOUND FLOW I NTO ON-SI TE SI NKHOLE (MF L)
1,1, 1- TRI CHLORCETHANE 0. 0044J
ALUM NUM 3.4
BARI UM 0.04
CALCl UM 32

I RON 4
COPPER 0.02
POTASSI UM 1.7
MAGNESI UM 2.6
MANGANESE 0.14
SCDI UM 3.1

ZI NC 0. 06
CYAN DE ND

* J COVWPQOUND DETECTED BUT BELOW QUATI TATION LI M T, QUANTI FI CATI ON SUSPECT.

TABLE 12
TCL ORGANI C AND | NORGANI C CHEM CAL CONCENTRATI ONS
SEDI MENT SAMPLES
CONCENTRATI ONS

(M3 KG
BOUTVELL
CONTAM NANTS S| NKHOLE SPRI NG
PHENCL ND 0.2J
SI LVER ND 0.9
ALUM NUM 10000 12000
ARSEN C 57 0
BARI UM 50 260
CALCl UM 4200 6700
CADM UM ND 0.6
COBALT 10 51
CHROM UM 46 85
COPPER 35 10
I RON 15000 93000
POTASSI UM 750 1200
MAGNESI UM 830 1200
MANGANESE 630 5000
SCDI UM 57 120
NI CKEL 9 a7
LEAD 17 58
SELENI UM 1.3 ND
THALLI UM ND 9
VANADI UM 16 36
ZI NC 71 75
CYAN DE 0.6 0.9

* ONLY CHEM CALS DETECTED ARE LI STED I N TABLE.
** J COVPOUND DETECTED BUT BELOW QUANTI FI CATION LIM T, QUANTI FI CATI ON SUSPECT



CONTAM NANTS

SI LVER
ALUM NUM
ARSEN C
BARI UM
BERYLLI UM
CALCl UM
CADI UM
COBALT
CHROM UM
COPPER

I RON
MERCURY
POTASSI UM
MAGNESI UM
MANGANESE
SCDI UM

NI CKEL
LEAD

ANTI MONY
SELENI UM
THALLI UM
VANADI UM
ZI NC

1.1-TCA

PCE

1, 2- DCE
BUTYL BENZYL
PHTHALATE

Dl ETHYL PHTHALATE
2- METHYLNAPTHALENE

NAPTHALENE

TABLE 14

SO L TOTAL CONTAM NANT LI ST ANALYSI S

#OF H TS

AprbhOOOPMRMMAAMAAdMPMPNODMMAAMDdMMNOPMWSAETPMDMO

O wWwnN

O O oo

BI'S (2 ETHYLHEXYL)

PHTHALATE

TRI CHLOROETHENE

[En

SURFACE
RANGE
(MZ KG

ND
11000- 15000
4-7.8
33-53
ND- 0. 25
1500- 2900
ND
5.4-10
16-170
5.4-16
15000- 22000
ND
160- 1000
660- 1000
230- 620
68- 130
8.1-14
8. 2-17
ND
ND
ND
15-21
42-210

ND- 0. 015

ND- 6. 0
ND

ND
ND
ND
ND

ND-0.3 J
ND

1,1,1-TCA = 1,1, 1- TR CHLORCETHANE

PCE - TETRACHLOROETHENE

1, 2-DCE = 1, 2- DI CHLOROETHENE

BOTTOM

# OF HTS

AP PrRPrOMA_MEAEDMDMPRPD™MEMMDMEMADdMMMDMDMO

[ e S = (S

= O

RANGE
(M7 KG

ND
12000- 18000
3.2-7.9
41-160
0.25-3.1
1500- 12000
ND-1.8
7.2-15
11-53
7-18
12000- 27000
ND- 0. 26
800- 1900
820- 1600
53-870
80-120
13-59
12-14
ND
ND-2. 4
ND- 6. 8
4-25
16-131

ND- 2.7
ND- 25
ND- 0. 62

ND- 0. 07 J
ND-0.10 J
ND- 0. 06 J
ND-0.09 J

ND
ND- 0. 69



TABLE 19

ESTI MATED EM SSI ON RATES AND ON- SI TE Al R CONCENTRATI ONS
DUE TO DUST GENERATI ON BY DI RT BI KES

CHEM CAL

1, 2- DI CHLORCETHENE
TETRACHLOROETHENE

1,1, 1- TRI CHLORCETHANE
CHROM UM

COPPER

ZI NC

CYAN DE

SURFACE
saL

CONCENTRATI ONS
(MF KG

©ONUINO R

.0E-01
.2E-01

1E-01

.1E+01
.1E+01
. 3E+01
.7E-01

TABLE 19

ESTI MVATED EM SSI ON

RATE

PROBABLE
AVERAGE
RATE
(M3 SEC)

PR w0 wR R

. 7TE-05
.1E-04

6E- 05
7E- 03

. 6E-03
. 4E-02
.5E-04

POSSI BLE
MAXI MUM
RATE

(M3 SEC)

1. 0E-04

6. 3E-04

2.2E-04
5. 2E-02
2.2E-02
8. 6E- 02
8. 9E-04

ESTI MATED EM SSI ON RATES AND ON- SI TE Al R CONCENTRATI ONS
DUE TO DUST GENERATI ON BY DI RT BI KES

CHEM CAL

1, 2- DI CHLORCETHENE
TETRACHLOROETHENE

1,1, 1- TRI CHLORCETHANE
CHROM UM

COPPER

ZI NC

CYAN DE

PROBABLE
AVERAGE
(M VB)

L I e e e e

.0E-11
.4E-08

5E- 10
2E- 06

. 5E-08
. 8E-08
.0E-10

POSS| BLE
MAXI MUM
(M7 M8)

W woo oo A

.2E-10
. 5E-08

9E- 10
9E- 06

. 2E-08
. 6E-07
. 7TE-09



TABLE 23
SUMVARY CF SI TE HEALTH Rl SKS

EXPOSURE RQUTE LI FETI ME CANCER Rl SKS
PAR PMR

CURRENT SCENARI O

SURFACE SO L 1 X (10-9) 5 X (10-9) (1)
SURFACE WATER NONE DETECTED
DI RT Bl KES 3 X (10-8) 7 X (10-7)
EXPOSURE ROUTE HAZARD | NDI CES

PAR PMR

CURRENT SCENARI O

SURFACE SO L 2 X (10-3) 7 X (10-3)
SURFACE WATER 2 X (10-4) 1 X (10-3)
DI RT Bl KES 2 X (10-9) 4 X (10-8)
FUTURE SCENARI O
SURFACE SO L 7 X (10-9) 4 X (10-8) (2)
RES| DENTS GROUNDWATER 5 X (10-7) 1 X (10-6)
EXPOSURE ROUTE HAZARD | NDI CES

PAR PMR
FUTURE SCENARI O
SURFACE SO L 8 X (10-3) 3 X (10-2) (3)
RES| DENTS GROUNDWATER 1 X (10-2) 2 X (10-2)

* |F THE | NDI VI DUAL RETURNS TO THE SAME LOCATI ON DAY AFTER DAY, YER
AFTER YEAR, FOR A LI FETI ME, THE PCSSI BLE MAXI MUM RI SK COULD BE:

(1) LIFETIME CANCER RIKS OF 1 X (10-6) AT 8E DUE TO PCE
(2) LIFETIME CANCER RISK OF 1 X (10-5) AT 8E DUE TO PCE
(3) HAZARD | NDEX OF 2 AT 7D DUE TO CR +6



TABLE 24
ALTERNATI VE 5

OFF- SI TE REMOVAL AND ON- S| TE AERATI ON

A, CAPI TAL COSTS

PRESENT
ACTI VI TY WORTH
MOBI LI ZATI ON EQUI PVENT/ STAFF $5, 000
TEMP. FACI LI TIES 2, 000
SI TE PREPARATI ON 3, 000
SI TE REMEDI ATI ON

EXCAVATE/ TREAT 148, 000
HAUL/ DI SPOSE ( METALS) 25, 000
TCP SO L/ SPREADI NG 30, 000
VEGETATI ON 3, 000
MONI TORI NG 50, 000
ENG NEERI NG/ ADM NI STRATI ON 40, 000

OPERATI ON & NMAI NTENANCE

TOTALS

$ 306, 000

A GROUNDWATER MONI TORI NG AT BOUTWELL SPRI NG (QUARTERLY FOR Fl VE YEARS)

PERSONNEL 7 HOURS AT $50/ HOUR
LABORATORY 4 SAMPLES AT $500 EACH
ANNUAL TOTAL
B. RI SK ASSESSMENT (AT END OF 5 YEAR PERI QD)
PERSONNEL 20 HOURS AT $50/ HOUR
LABORATCRY 4 SAMPLES AT $500 EACH
TOTAL

SUBTOTAL

REMOVAL/ AERATI ON COST
OPERATI ONS & NMAI NTENANCE

CONTI NGENCY (15 PERCENT)

TOTAL COSTS

$350
2,000
2,350

X 4 QUARTERS
$9, 400

$1, 000
2,000
$3, 000

$306, 000
37, 065
343, 065
51, 460

$394, 525



TABLE 25
ALTERNATI VE 4

OFF- SI TE REMOVAL

A, CAPI TAL COSTS
PRESENT
ACTIVITY WORTH

MCBI LI ZATI ON  EQUI PMENT/ STAFF  $5, 000

TEMP. FACI LI TIES 2, 000

SI TE PREPARATI ON 3, 000

SI TE REMEDI ATI ON

EXCAVATE 112, 500
HAUL/ DI SPOSE ( METALS) 3, 000, 000
FI LL 55, 000
TCP SO L/ SPREADI NG 30, 000
VEGETATI ON 3, 000
MONI TORI NG 50, 000
ENG NEERI NG/ ADM NI STRATI ON 50, 000

OPERATI ON & NMAI NTENANCE

TOTALS

$ 3,312,500

A GROUNDWATER MONI TORI NG AT BOUTWELL SPRI NG (QUARTERLY FOR Fl VE YEARS)

PERSONNEL 7 HOURS AT $50/ HOUR
LABORATORY 4 SAMPLES AT $500 EACH
ANNUAL TOTAL
B. RI SK ASSESSMENT (AT END OF 5 YEAR PERI QD)
PERSONNEL 20 HOURS AT $50/ HOUR
LABORATCRY 4 SAMPLES AT $500 EACH
TOTAL

SUBTOTAL

REMOVAL/ AERATI ON COST
OPERATI ONS & NMAI NTENANCE

CONTI NGENCY (15 PERCENT)

TOTAL COSTS

$350
2,000
2,350

X 4 QUARTERS
$ 9,400

$ 1,000
2,000
$ 3,000

$ 3,312,500
37, 065

3, 349, 565
502, 435

$ 3,852,000



